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Abstract

Using the main gear from a Cessna 182 ard the nose gear from a Grumman

|

AA1-B, (patent pending) a comparison with the sk.d gear currently installed on the
TH-57 helicopters was conducted. The itial comparison was done using a structural
analysis program, GIFTS, to simultaneously analyze and compare the gear systems.
Experimental data was used to verify program resvits. Experimsntal testing was
conducted for further code validation and analysis of each system's advantages and
disadvantages. While the benefits of a wheeled system merit further study, the system
analyzed requires modification to eliminate premature failure of the nose wheel

attachment tube.
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I. INTRODUCTION

A. PURPOSE
Aircraft in general and helicopters in particular have landing gear for a number

of reasons including:

¢ Transmission of a portion of the landing loads to the airframe.
e Aircraft towing.
¢ Protection of the runway and taxiway surface from damage.
o Absorption of landing and taxung shocks.
¢ Braking.
¢ Providing for ability for ground maneuvering, (taxiing, taks-off roll, landing roil
and steering).
The current landing gear of the TH-57 can provide only the last two of these
functions due to its skid configuration (Roskam, 1986). Despite these limitations, the
Navy has historically conducted the training of all its helicopter pilots in the TH-57.

The landing gear is subject to the following loads (Roskam, 1986), .

* Vertical loads from landing, autorotation, and taxiing.

¢ Longitudinal loads (most notably rotor engagement/disengagement loads).

¢ Laterzl loads from crabbed landings and ground turning.




The question to be addressed in this thesis is whether the advantages of skidded
gear outweigh the disadvantages sufficiently for the Navy to adopt the alternative

system, which is a wheeled gear system.

B. THESIS OVERVIEW

The entire testing program was divided nto five phases and culminated in the
comparison of the benefits and drawbacks of the old skid ge:;r and the proposed
wheeled gear system. Based upon this comgparison, recommendations were made for

unprovement and incorporation into the TH-57 fleet.

1.  Phase I - Analysis of Current Skid Landing Gear System
Using the Graphical Interactive Fimite Element Total System (GIFTS)
structurai anaiysis program, which is resideni on ihe Aeronauiical Cigineeiing
Department computer system, an analysis was conducted of the stresses experienced
by each cross tube of the currently installed TH-57 skid gear in a level landing
configuration. These results were then compared with the Bell Helicopter Textron
experimentally measured resulis in order to establish the validity of the GIFTS

calculations.

Phase II - Analysis of the Proposed Wheeled Landing Gear System
The candidate wheeled landing gear system consisted of the main landing

gear from a Cessna 182 and the nose gear from a4 Grumman AAL-B. The GIFTS

model procedure, estahlished and validated in Phase I, was repeated for the wheeled

gear configuration.




3.  Phase III - Preparation and Calibration of Gear System for Testing
Strain gages were mounted near the points of the estimated maximum
strain as calculated by the GIFTS program. Once the gear system was instrumented,
calibration was conducted under stati¢ conditions to ensure proper operation of all
equipment.
4. Phase IV - Static Testing
The candidate wheeled gear was loaded to tailure ia order to
experimentally determine the maximum trains at gear failure. The tests were
designed to match the GIFTS program conditions.
5.  Phase V - Data Reduction
The data collected from the experimental tests were subsequently used for
the stress analysis. The primary goals in this phase included comparison with the
results from the GIFTS finite element model, identifying poss:ble weak pounts in the
gear system, and an analysis of the comparative advantages and disadvantages of each

gear system.

C. DESIGN CONSIDERATIONS

The prime design considerations for the wheeled landing gear included the desire

to use previously certified off-the-shelf parts. A fixed gear was chosen over a

retractable design for the reasons of simplicity, wetght, and cost.




A tricycle gear was chosen over the bicycle option due to its inherent light
weight and better steering capabilities. The tzil wheel gear typs was excluded due to
an undesirable high longitudinal attitude while on the ground and the requirement for
extensive tail boom modifications.

With these factors in mind, the main gear of a Cessna 182 was chosen because
the gross weight of the Cessna was similar to the TH-57, and it could be attached to
the helicopter using existing mouny pownts and hardware. The Cessna 182 gear did
require the addition of a sleeving cross tube. The Grumman AA1-B nose gear was
chosen for 1ts strength and its ability to turn 65° either side of center.

Two structural deficiencies were discovered during testing, which required
modification of the original factory design with two welds and two machined parts.

Figures 1.1 to 1.3 are views of the helicopter with the wheeled gear wnstalled “with

Figure 1.4 showing the current skid gear and Figure 1.5 depicting the proposed

wheeled gear .

D. FAA REQUIREMENTS

The Federai Aviation Regulations, section 29.471, requires landing gear ground
load test conditions to meet the following criteria:

The limit ground loads obtained in the landing conditions, as defined in 29 471,

must be axternal loads that would occur in the 1otorcraft structure if it were
acting as a ngid budy.

In each specificd landing condition, the external loads must be in equilibrium
with linear and angular inertia loads.




e The centers of gravity used during the testine must be selected so that the gear
system will have each element subjected 1o :ts maximum design load.

¢ For the specified landing cond:itions, the design maximum weight must be used.

A rotor Iift may be assumed to act through the center of gravity throughout the
landing impact  This l1ft may not exceed two thirds of the design maximum

weight (FARs, 29473)

Two dynamic tests were defined in the FARs, however, dynamic testing is not

incladed 1n this thests.

E. MILITARY REQUIREMENTS

Four existing documents dictate the requirements for the candidate wheeled
landing gear. The first 1s the Request For Proposal (RFP) which contains the special
requirements desired by the service. The second document is MIL-STD-1290A, which
includes aircraft crash worthiness and energy absormption critericn, acceptable crash

damage and the landing conditions ror these tests.

Drop tests are defined in MIL-T-8679 and MIL-S-8698(ASG). These documents

delineate ground loading conditions, yield strangth for land.ng, reserve energy

requirements, and specific landing test load conditions.




Figure 1.1: Aircraft Aerial View
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Figure 1.2. Atrcraft Top and Front View




Figure 1.3: Aicraft Side View
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Figure L.5: 'Proposed Wheeled Gear System

9




II. SYSTEM COMPARISON

A. COMPARISON CRITERION

The two landing systems were compared outlining advantages/disadvantages of
each. Modifications are suggested for the wheeled system with the goal of itnproving
its design. Many of the factors discussed are based on characteristics not finalized at
this stage of the wheeled gear's development and are intended as a marker for further

improvement or evaluation at later stages of the design.

B. PHYSICAL SYSTEM DIFFERENCES

i. Weight

The weights of the gears were computed using the MASS function in
GIFTS program. Only a portion of the skid gear was available for weighing. The
GIFTS calculations of the weight of this nortion of the gear was compared to the
experimentally derived weights The experimental and calculated weiglits compared to
within i2%, thus validating the MASS calculations. The assumption was made that
the MASS calculations were correct for the portions of the gear not available for
weighing. Changes were made in the wheeled gear mass data to add the wheels,

which were not modeled and lighten the nose gear fork, modeled in the computer as a

solid rectangular piece. The brakes, hydiaulic lines, pedal ¢xtensions and associated

hardware at : not accounted for in the weights.




The MASS function calculated skid gear weight as 25.5 Ibs and the wheeled
gear weight as 142 lbs. For the TH-57B (basic weight 1875 lbs), this weight penalty
of approximately 125 Ibs (excluding the brake assembly) would nct be a majoer factor,
as 1t increases the takeoff weight to approximately 3020 Ibs. For the TH-57C (2050

105 basic weight) this weight becomes more critical allowing a baggage payload of

approximately 5 Ibs. (Two pilots- 400 Ibs, 91 gallons fuel - 620 Ibs, standard day).

2.  Effects on Center of Gravity
Again using the daia from the MASS function, a spread sheet was created
to compute the center of gravity. Starting with two CG locations (WL 53.5, STA
114.5 and WL 56.5, STA 105) the effect of the skid gear was subtracted and the
wheeled gear added. The new CG locations were WL 518, STA 1145 and WL 54.6,
STA 1054
Longitudinally, the helicopter CG was not affected by the new gear, but

vertically the wheeled gear lowered the CG by almost two inches.

Brakes

Brakes will contribute to the improved taxing characteristics inherent with

a wheeled system. The brake system was not available for this investigation and so no

further discussion will be made of the brake components.
Towing
The skid gear configuration requires add-on ground handling wheels and a

standard towbar for ground towing. The wheeled gear cystem requires only the towbar




for ground towing. The gear tested was not configured for a standard tow bar, but the

configuration should neither pose any problem nor require a major modification.

C. PERFORMANCE FACTORS

1. Drag

If the landing gear tubes are modeled as constant diameter cylinders, an
approximation for ¢,, and thus an approximate drag value, can be determined
{Anderson, 1991). (The wheels of the wheeled geuar are modeled as two additional
cylinders and their drag added to that of the tube's drag.) Using this simplification,
the drag for the wheeled gear was 11% greater than that of the skid gear. The final
drag study will have to take into account the advantages and disadvantages of the

proposed additions of wheel and strut farings which were nct modeled in this study

2.  Static Roll Over
The static roll over angie of the <kid gear equipped TH-57 is 31°.  The
wider footprint and lower CG of the wheeled system will increase the roll over angle
to 35° at a CG of WL 54.6, STA 101. At this forward CG with the tricycie gear, a
forward left or right attitude at touchdown will reduce the roll over angle 10 27,

however, this ts an unusual flight condition which is unlikely to be encountered.

Figure 2.1 illustrates the roll over angle computation method.




| U “

Figure 2.1 Static Roll Over Angle

3. Ground Resonance
As shown by Coleman in 1943 (Coleman, 1943), a two bladed helicopter
is not susceptible to ground resonance irrespective of a skid or wheeled geor
configuration.
4. Nosegear Loads
A normal force of not less than .08 times takeoff weight is required for
adequate nosegear steering (Roskam, 1986). With slightly over a quarter of its weight
on the nose wheel (CG aft) the steering wheeled system meets this requirement. This

ratio is similar to the Navy’s other tricycle geared helicopter, the 1-46.

13




5. Shimmy

The positive trail angle of the wheeled design inherently results in reduced
gear shimmy (Roskam, 1986). A complete analysis of any wheeled gear shimmies
should be performed during experimental taxi tests of the aircraft mounted hardware.

6. Tvrn Radius

The skid gear equipped helicopter must hover to turn. As shown in Figure

2.2, the turn radius of the helicopter using the hover-to-tumn technique is nine feet less

than the ground turn provided with the wheeled gear system.

Figure 2.2: Turn Radius
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III. ANALYSIS OF CURRENT GEAR SYSTEM

A. PURPOSE

The goal for this series of simulations and experiments was to generate and
validate the use of a finite element model (using the GIFTS program) for the skid
landing gear system. The resuits from Bell Helicopter's experimental testing of each
crosstube of the TH-57 gear was obtained and compared with the defiections computed

for the same loadiug conditions simulated in the GIFTS model.

B. GIFTS PROGRAM RESULTS

The GIFTS program is a versatile tool for use in a variery of structural
applications including; animation, model generation, frequency response static analysis,
steady state harmonic response and thermal stress analysis. GIFTS consists of
different specialized modules, or processors, that run independently of one another.
The BEAMCS module, for instance, generates the cross sections of elements that later
in the BULKM module are given length, position in space and maternial properties.
The model generation files used in this study, which may be identified by the * SRC

file name extension, are contained in Appendices A and B.

1. Mode! Generation

Apperdix A contains the ASCII input data files for the GIFTS model

generation of the individual crosstubes. Each crosstube was positioned so that

15




assembling a complete landing gear could be accomplished with the addition of the
skid tubes. The model dimensions are those of the skid gear used on the TH-57, QH-
58A and the civilian 206A-1. The crosstubes are made of AL7075-T6. The material
properties were taken from the Alloy Digest (Alloy, 1973). Poisson's Ratio was
computed from the given values of Modulus of Elasticity, E, and Modulus of Rigidity,

G, using the formula:

2. Program Results

Appendix D contains the program output from the GIFTS model. There
are iwo pages devoied o each loadin adition in identical formats. Tables D*-1
give the ioads applied to the model. Tables D*-2 give the principal stresses for each
clement. Tables D*-3 are the defiections of each point shown in Figures D*-1. Bell
Helicopter's data contained only the deflection of the center points, point 56 on the
forward crosstube and point S1 on the aft crosstube. Figures D*-2 are the deflected
crosstube and Figures D*-3 are the crosstube with the magnitude and deflection given
by arrows.

Figures 3.1 and 3.2 compare the deflections of point 56 for the forward

crosstube and point 51 for the aft crosstube respectively versus the values obtained by

Bell Helicopter. As shown, there was excellent agreement up to a load of 1550 lbs

per mount point or 3100 lbs per crosstube. At this point the principal stresses




exceeded the yield stress of the matenal, requiring nonlinear analysis, which was not
performed in this thesis.
3.  Conclusions
The GIFTS simulation results compared favorably with the Bell Helicopter

experimental data through the region of linear behavior. Fidelity is lost only after

reaching the yield stress of the material.
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V. COMPUTER MODELING OF WHEELED GEAR SYSTEM

A. PURPOSE

The GIFTS computer model was used to duplicate the experimental loading test
conditions used for the wheeled gear system. The mode! calculations were then
compared :0 the expenimental data The intent was to use the experimental data to
validate the computer simulation to the practical limits of testing for the single test

structure (failure) and the limited experimental apparatus.

B. MODEL

input data files for the wheeled gear system

1. Nomernclature and Elenieni Location

Figures 4 1 to 4.12 show the gear nomenclature and element location.

Figure 4.1 1s a view of the entira gear without the tires. The right and left
sides of the gear are those that wou'd be on the right and left of a person sitting in the
pilot's seat From the lower left of the figure, the solid two piece rectangle 1s the
modeled nose wheel fork which 1s also pictured in Figure 4.2. The tube going from
the nose wheel fork up is referred to as the nose wheel attachment tube, and is also
shown in Figure 4.3. Joining the nose wheel attachment tube 10 the torque tube is the

T bracket, best seen in Figure 4.4. Extending back f:om the torque tube are the two




longitudinal tubes, enlarged in Figures 4.3 and 4.5. The longitudinal tubes are
secured to the cross tube by the longitudinal aitachment bolts, appearing again in
Figure 4 6. Extending from these junctions, duplicated in Figures 4.7, and 4.8 are the

gear legs, expanded in Figures 4.9 and 4.10, which end with the axles.

Figure 4.1: Computer Simulation of Wheeled Gear System

Figure 4.2 illustrates how elesneats 96 and 95 extend into the junction of .
element 130 and 131 making up the nose wheel fork. From Figure 4.4 the T bracket
can be better visualized. Elemant 102 is the upper end of the nose wheel attachment
tube, while element 103 is the base of the T bracket. Elemenis 105 and 104 make up
the right and left sides respectively of the T bracket, where elements 115 to 120 are

the portions of the torque tube sleeved inside the T bracket
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Figure 4.2: Nose Wheel Fork and Nose Wheel Attachment Tube

Figures 43 and 4 § are the left and right longitudinal tubes respectively.
Figure 4.6 is the center portion of the aft gear. Elements 157 0 159 and
154 to 156 make up the right and left longitudinal bolts respectively. Elements 141
and 132 are the last elements of the longitudinal tubes. Elements 85 to 88 are the
solid joining rod inside the cross tube held in place by the hollow ends of the gear
legs. Elements 70 to 77 form the center portion of the cross tube, while eiements 53
and 54 are the last elements of the right gear leg. Elements 55 and 56 are the mirror ,
images of ¢lements 53 and 54 for the left gear leg.
Figure 4.7 is the horizontal portion of the right gear leg. Flements 63 to

70 are the right end of the cross tube while the remainder cf the elements pictured

form the gear leg. The same structure is evident in Figure 4.8 where elements 77 to




Figure 4.3: Forward Portion of Gear

Figure 4.4: T Bracket
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Figure 4.6: Center Aft Crosstube




Figure 4.7: Attachment Point of Right Gear Leg and Aft Crosstube

Z

Figure 4.8: Attachment Point of Left Gear Leg and Aft Crosstube




84 are located on the left portion of the cross tube and the balance are on the ic{t gear

leg. Figures 4.9 and 4.10 show the right and left gear legs and axles respectively.

Figure 4.9: Right Gear Leg

Figures 4.11 and 4.12 are the right and left joints of the forward end of the
longttudinal tubes with the torgue tube. Elements 152, {53 and 150, 151 make up the
bolts securing the longitudinal and torque tube together. These joints are modeled as
the intersection of two tubes rather than the gear's bent longitudinal tube sleeving over

the outer ends of the torque tube.




Figure 4,10: Left Gear Leg

Figure 4.11: Attachment Point of Right Longitudinal Tube and Torque Tube

26




Figure 4.12: Attachment Point of Left Longitudinal Tube and Torque Tube

2. Model Assumptions and Differences
A number of simplifying assumptions were required by the GIFTS model
The assumptions included.

¢ The welds on the forward portion of the longitudinal tubes were not modeled.
As an approximation, the intersection of two tubes was used.

¢ The nose wheel fork was modeled as a solid rectangular piece of 4130 Steel
(Alloy Digest, 1988). Deflections in this piece were unlikely to occur prior to
piastic deformation of outer portions of the structure and thus this simphfication

was acceptabie.

o The solid plugs in the center of the aft portion of the longitudinal tubes, through
. which the bolts run were not included in the computer model

* The spacers on the aft bolts were excluded from the model

» The tires were omitted from both the computer model and the experimental
wheeled gear test apparatus.

e The axles were modeled as rectangular and circular segments and did not include
the attachment hardware.

27




¢ The tapering of th2 gear leg was modeled as seven constant diameter sections.
Fach section's diameter was different from the next, approximating a tapered
tube.

o The simulated loads. were applied directly at the helicopter attachment points. In
the test structure, the loads were applied at a box beam structure which in tum
transmits the loads to the wheeled gear via the gear attachment points.

e All sleeved components were modeled as fixed point loads and were thus not
allowed to move in relation to each other. This assumption was acceptable
because under the loading conditions tested, the bolts used in the gears assembly
similarly Jimited movement

e Compound curves, {(one curve in each gear leg and two in the nose wheel
attachment tube), were modeled as simpie quadratic.

e The gussets on the attachment tube between the torque tube and the nose wheel
attachmens tube were riot modeled.

o All bolts were modeled assuming 6150 steel (Alloy Digest, 1955) rather than the

ST T B s s P ARy P Sy
Uraac o 3i€él USEd in ine gear construclion.

C. LANDING TEST RESULTS

In accordance with the test plan in Appendix C, landing simulations were
conducted using the GIFTS software. The data was grouped by aircraft CG location,
with each run increasing the weight from the previous run until the structure was
loaded to aircraft maximum gross weight and are contained in Appendix F.  Included
in each data set was the load placed at each mount point, the displacement of points
31 and 110 and the normal and shear stresses at the seven locations corresponding to
the stizin gayge locations on the actual gear.

The experimentally derived wheeled landing gear results wiii be discussed in

Chapter VL




Where the GIFTS tests were not duplicated with experimental data, a survey of
the failure points was conducted. This information was valuable because 1t would
contribute to inspection criteria of the gear after a hard landing. Knowledge of the
critical portion of the gear, where failure may occur when the aircraft was subject to a
hard landing, allows for appropriate inspections of the gear and warning of the need to

replace if warranted.

1.  Different Center of Gravity Locations
Five different center of gravity locauons were chosen for GIFTS software
simulations. The centeriine center of gravity was located along the centerhine of the
aircraft laterally and was midway between the fore and aft longitudinal CG limits, at

and lonomitudinal

ond ¢ eral and longitudin

STA 110. The other four were tocaied fow inches beyond
limits. Aft, right refers to the CG location of STA 118, LAT -7, aft, left was located
at STA 118, LAT 8, forward right was placed at STA 101 5, LAT -7 and forward left
was situated at STA 101.5, LAT 8. Figure 4.i3 presents the test CG locations.
Figures 4.14 and 4.15 show the CG limits of the TH-57 B/C.

Four inches outside the limits shown in Figures 4.14 and 4.15 was chosen
as an extreme condition based on the fact that if the helicopter was flown i any of
these conditions, the control authority of the aircraft would be insufficient to
compensate and all landing loads normally experienced would be less than teited here.

The gear was modeled without the tires to keep the computer simulations

similar to the configuration of the experimental gear apparatus.

The data from these tests appears in Appendix E.
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Figure 4.13: Test CG Locations
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2. Single Point Landing
In this series of GIFTS simulations a load of 3200 Ibs was placed at one
mount point while the other three remained at zero. The intention was to simulate

conditions associated with a single point landing.
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Since this test was not duplicated experimentally on the physical gear, of
interest here were the computer predicted locations of stresses exceeding those of the
Von Mises yield stress.

Oniy one element, number 103 shown in Figure 43 reached 100% of yield
stress in every CG location except the aft left one. This was validated experimentally

when the gear failed at element 103 while testing the forward right CG location.

3. Landing with Obstacles
Ths test also was not experimentally duplicated and so the results
presented here will alsc emphasize the predicted locations of failure. The afi sight CG

location at 3gs was tnvestigated. Four configurations were modeled:

® Nose Wheel Fork Elevated
® One Axle Elevated
® Both Axles Elevated

© Nose Wheel Fork and One Axie Elevated

An elevation of 7.5 inches was used because at this height the raising of
one 2xle would move the CG outside the lateral CG limits and the static roll over
angle of the helicopter would be reached.

In all four configy-~tions, element 103 was the first to fail and occurred
when the helicopier weighed approximately 3600 lbs. The result led to the conclusion

that a moderately hard landing with a wheel suspended on an object or lowered into a

32




depression would cause a bending of the nose wheel attachment tube and the
possibiltty of the main rotor tip path plane stniking the ground.

Elements 18 and 19, near the outer end of the gear legs, were the next
ones to fail in all four cases Since this did not occur until the helicopter was subject
to a 2g landing, the effect of thetr failure would be secondary and unlikely to be a

prnmary cause of collateral damage

D. TOWING

No comparable experimental towing test was conducted on the actual gear Of
primary interest for the GIFTS tests were the stresses the gear would be subject to if
towing was attempted with: the brakes locked. The first concern was, whether any
element experienced siresses exceeding the yicld stress and second, the magnitude of
deflections

For the GIFTS test, the model was loaded to the maximum gross weight a: the
ceuterline CG and a force of 1470 lbs was apphied to the nose wheel fork. A force of
{47v lbs was denved using a coefficient of friction, u, of .6 corresponding to that of
locked brakes on concrete and a 1 of 05 for the nose wheel, which does not have
brakes (Nicolai, 1954) The calculations appear in Appendix C, the test plan.

Table 4 1 contains *ypical results from element 103, the only element predicted
to exceed yield strength  X/L PT is the X distance divided by the length, L, of the

element thus an X/L of 0 0 1s the beginning of the element Striuger locations start at
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the top of the element and are numbered counter clockwise. The % yield stress

column is the percent yield stress computed by the von Mises method.

TABLE 4.1 VON MISES FAILURE CRITERION

X/L STRINGER %YIELD STRESS X/L STRINGER %YIELD STRESS

PT. PT.

0.00 1 8.12% 0.50 5 8.12%

0.00 2 89.63% 0.50 € 110.25%

0.00 3 127.05% 6.50 7 155.15%

0.00 4 89.63% 0.50 8 110.25%

0.00 5 8.12% 1.00 1 8.12%

0.00 6 92,.28% 1.00 2 125.56%

G.00 7 129.71% 1.00 3 177.94%

0.00 8 92.28% 1.00 4 125.56% :
0.590 1 8.12% 1.00 5 8.12% :
0.50 2 107.59% 1.00 6 128.22%

¢.50 3 152.49% 1.00 7 180.60%

0.50 4 107.59% 1.00 8 128.22%

Figure 4.16 shows the deflection of the gear as a solid line, with the dotted line
indicating the unddflected condition. The nose wheel fork was predicted to
experience the greatest displacement of 4 inches forward, while the rear gear legs
dropped by 2 inches. The torque tube was predicted to be 2.3 inches lower. The

axles were spread out by one inch.
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V. STATIC TESTS OF WHEELED GEAR SYSTEM

A. PURPOSE

Static testing was performed on the wheeled gear system to validate GIFTS

results so additional testing could be accomplished by simulation with a degree of

confidence.

B. THE TEST RIG

The gear was assembled (without tires) and placed on stacked | beams. A box
beam structure, weighing approximately 150 Ibs, shown in Figure 5.1, was placed on
top of the gear. The box beam was equipped with four TH-57 landing gear mounting
brackets for attachment to the landing gear At each cf the box beam's four corners,
was an eyebolt and frorn which was hung a series of shackles, a turnbuckle and a load
ceil (Dillon Dynamometer). Each set weighed from 12 to 15 lbs. The load cell was
in turn mounted to the floor. Tightening of the four turnbuckles produced a downward
load on the box beam structure thereby loading the gear tc the desired weight and CG
location. The test rig is shown in Figures 5.2 and 5.3. Figure 54 depicts the elements

where the strain gages were located.

C. GEAR MODIFICATIONS

The wheeled gear configuration tested here was the third design. The first

design tested had 145 inches, vice the 4.5 currently, between the rear longitudinal




Figure 5.2: Test Rig Front View




Elemeot 74

Element 42 .
Eiement 81

\/[‘Elcmcm 112

Element 160

Figure 5.4: Elements Containirg Strain Gages
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mounting points. When this design was loaded to 3200 Ibs (aft right CG} a deflaction
in the aft crosstube zxceeding five inches was experienced, and the crosstube itself
was bent. In addition to shortening the crosstube, to minimize the deflection, a 4130
steel rod (1 1/4 inch diameter) was sleeved into existing holes in the gear legs for
additional support.

The gear for the first two tests had the longitudinal tubes mounted under the
crosstube and the torque tube and secured by one vertical bolt through both tubes.
This arrangement still exists on the aft crosstube, shown in Figure 5.5, to ensure
adequate clearance of the undercarriage of the aircraft.

During the second set of tests, the grade 8 steel bolts securing the forward end
of the longitudinal tubes were bent. Eilement 1i1Z which was ciosest to ihis point
experienced a stress of -1.05E4 psi with the yield stress being 6.33E4 psi. The
simplifications inade in the computer model resuited in inadequate prediction of stress
in the bolts.

To correct this deficiency, the gear was reconfigured with a cap piece welded on
the end of the longitudinal tube and then sleeved over the end of the torque tube as

shown in Figure 5.6. This configuration was used for the remainder of the tests.

D. RESULTS

1.  Preliminary Results

Differences in the predicted results vs the actual results, examined prior to

the plastic deformaticn of the bolt, were thought to be related to the inability of the
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exles to move frecly. Therefore, for the remainder of the tests, the axles rested on 1/8

inch sheets of teflon.

2.  Defective Gages
The 45° strain gage of the rosette at element 81 was damaged during
installation and the 45° strain gage of the rosatte at element 100 was damaged during
testing. The remaining strain gages of those rosettes were inadequate to obtain a valid

comparison with the predicated stress values. The data from element 100 is shown in

Figure 5.7.
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I
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Figure 5,7: Element 100, Aft Right CG Location ,

3.  Elements 100 and 195 Results
Rosettes at elements 112 , 105 and the lateral strain gage from element 74

were measured by the SB-10 Switch and Balance Unit and the P-3500 Strain Indicator

and the balance of the rossttes at elements, 44, 66 and the 45° and longitudinal strain




gages of element 74 were measured by two BAM1s. Test gear is described in detail
in Appendix C.

From the results in Figures 5.8 to 5.11 for element 112 and Figures 512 to
5.15 for element 105 it appeared a problem existed with the P-3500 in reading the
higher microvoltages The pages exhibit expected results at lower loads and good
correlation with the predicted results, but at higher loads they appeared to achieve a
maximum value.

During trouble shooting, a decade box was wired in paraliel with the
compensating resistor and the P-3500 indicated the correct values. The P-3560 and

the SB-10 were also verified to correctly measure the strain.

4.  Element 74

During the trouble shooting, the decade box was also used to check the
BAMIs readings. Instead of the expected 1000 microstrains, values of 225 to 650
microstrains were obtained. Consequently ali results taken from the BAM1's were
multiplied by the appropriate gain factor. The resulting data was betier than the
uncorrecied readings, where test values differed from the predicted values not only by
magnitude but by sign.

Element 74's corrected results indicated it experienced stresses beyond the
yield stress of 6.33E4 psi at all five CG locations as shown in Figures 5.16 and 5.17.
Because no permanent deformation of the element was observed, it was hypothesized
that the erroneous data was a result of the previously discussed problem with the P-

3500 and/or the gain factor associated with the BAMI readings.
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S.  Elements 66 and 42
No meamingful conclusions are drawn from the data taken at element 66
due to the scatter exhibited in Figures 5 18 and 519. While the minimum principal
stress values for element 42, presented in Figures 5 20 to 5.23, compared favorably
with the predicted vaiuss and general trends were observed in element 66's results the

guestionable validity of the gain factor precludes a meaningful discussion of the

e Lt

correlation between the predicted and actual stresses.
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6. Deflections

The deflections for the aft nght CG Ioad case are presenied in Figures 5.24

and 5.25. While ccmputer medel simulation simplifications contributed to the

difference between the actual and the predicted values, the majority of the difference

was caused by inability of axles to slide freely on the teflon sheets.
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VL. CONCLUSIONS

A. SELECTION CRITERION
1. Agility

The wheeled gear system provides significant land-based and maritime-
based operational benefits over the skid gear system. Movement of the aircraft on
board ships for maritime use s simplified without the requirement to attach the
removable wheels. Similarly, during land-based operation, movement on remote
locations of the field or at ficlds with limited support becomes much easier. The
drawbacks of the enhanced ground agility is the necessity for ensuring the brakes are
locked for shipboard landings to prevent roiling. Considering these factors, the

advantages of wheeled gear outweigh the disadvantages.

2.  Aircraft Modification
Despite the use of off the shelf equipment, tie addition of a wheeled year

system does require some aircraft modification. Aircraft modifications :include:

The addition of brake pedals.
e The addition of pedal linkages and hydraulics.

e A small horizontal movement of the center of gravity of less than one inch.

Finally, a vertical iowering of the center of gravity of the aircraft by
approximately two inches.




The first three changes are minor and should pose no problems. The
change in vertical CG location will enhance ground static stability but the effects upon

the aircraft dynamics stability warrant further study.

3. Taxiing
Moving from the parking ramp to the point of takeoff with a skid system
requires air taxiing. Wheeled ground maneuvering is inherently more safe and the
reduced downwash associated with wheeled maneuvering leads to a reduction of

ingested foreign objects in the aircrafi engines.

4. Footprint
The wider footprint of the wheeled gear system will improve laterai
stability. This is offset by the decreased stability in the directions of 45° either side of

the nose.

5.  Strength
In its present configuration, the weak nose wheel attachment tube will
cause the aircraft to pitch forward during a sufficiently hard landing. While a level
attitude would cause the leest collateral damage, a forward pitch would preserve the

tail rotor, whose high ro.ational velocity has the potential for inflicting lethal damage ,

upon impact.




6. Weight
The increase in the weight is a definite liability to the wheeled gear
system. The greater weight will require a proportional increase in the other aspects of

the gear system to offset this disadvantage.

7.  Tail Stinger Clearance
The unlcaded wheeled gear increases the tail stinger clearance by five
inches. This condition should be reexamined after any modifications to the nose
wheel assembly and upon installation on the helicopter. Whiie additional clearance is

beneficial, the ettects of changing the landed level attitude sheuld be investigated.

B. CONCLUSIONS

The inability to inake quantitative analysis of stresses experienced by the
wheeled gear system does niot preclude the realization that the wheeled system has
merits that make it worth further investigation. Because plastic bending occurred in
the nose wheel attachment tube, additional testing should not be conducted until this
weakness is addressed. Upon completion of the test plan in Appendix C, a

determination of applicability to Navy applications can be made.

C. RECOMMENDATIONS

The following recommendations are made for improvement of follow-on testing:

* As can be seen in pertinent figures in Chapter V, the gear did not experience
hysteresis. Future testing need only record data as the gear 1s being loaded.
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Refine the computer mode! to reduce the simplifications listed in Chapter III to
improve the GIFTS simulation.

Reload the wheeled gear system to 3200 lbs and measure the microvoltages
generated by the gages.

Select gages for further testing whose optimum operating range include the
measured microvoltagcs.

Measurement equipment should have undergone recent calibration and he
capable of measuring the expected microvoltages.

Relocate new strain gages at expected areas of high stress determined by new
GIFTS model simulation.

Setup a new test rig to include application of the loads by hydraulics torce and a
load measurement system accurate to 10 lbs.

Load mount points independent of each other sc the load at one mount point
does not apply a force to another mount point, or pull on the test rig trom &
single point coincident with the CG.

Have the gear rest on a level surface that allows movement of axles with
minimum friction.




Appendix A

KPOINT

$ FWD CROSSTUBE
$ PTS | AND 7 ARE AT CENTER OF
SKID TUBE, NOT END OF
CROSSTUBE

1

72.42,4,-372

2

72.73,11.68,-31.28

3

73,18.3,-15.3

8

73,18.3,-13.2

4

73,18.3,0.0

9

73,183,132

5

73,18.2,15.3

6

72.73,11.68,31.28

:

72424372

$ AFT CROSSTUBE
$ PTS 31 AND 37 ARE AT CENTER OF
SKID TUBE, NOT END OF
CROSSTUBE

31

129.71,4.0,-37.2

32

129.85,10.0,-31.28

33

130,16.62,-15.7

70

130,16.62,-13.125

38

130,16.62,-10.25

34

130,16.62,0

39

130,16.62,10.25

71

130,16.62,13.125

35

130,16.62,15.7

36

129.85,10.0,51.28

37

129.71,40372

S LEFT SKID TUBE
51

62.52,40,-37.2

52

13692,40,-372

$ RIGHT SKID TUBE
61

6252,40372

62

136.92,4037.2

99

0,00

ELMAT 4

$ MATERIAL 1 (AL7075-T¢6), SHEAR
MODULUS DEFINED

i

73000,10.4E6, 368,2 §16E-4

LETY

BEAM?2

$ FORWARD CROSSTUBE
$ MATL {, CROSS SECTION 1
11

CARC,10

L13

1,2,3,10.1

1
L57
$.6,7.10,1

37
SLINE, 10
L38
383,

929

184
8,431

99




L49
4931

99
LIS
9,531

99

$ AFT CROSSTUBE

LETY
BEAM?

1.2
CARC,10
L3133
31,32,33,10,1

1
L3537
35,36,37,10,1

7

SLINE,10
L3370
33,70,3,1

5
1.7038
70,3831

5
13834
38,3431

5
1.3439
343931

5
L3871
39,7131

b
L7135
71,35,3,1

5

$ LEFT SKiD TUBE
LETY

BEAM2

1.3

SLINE,10

L511

51,1,2,1

99
L13]
131,41

99
L3152
31,52,2,1

99
$ RIGHT SKID TUBE
L617

61721

99

L737
73741

99
L3762
37,62,2,1
99

END




$ BATCH FILE FOR LOAD
$ BOUNDARY CONDITIONS
Supp,1

8/9/70/71//

SUPL,2
LSUI/L131/L3L52/L617/L737/L3762//
SUPP,3

4/34//

SuUPP 4

8/9/70/71/1

SUPP,5

8/9/7C/711/

SUPP,6

8/9/70/71//

$ APPLIED LOADS
LOADP,2

8

-1

9

-1

70

-1

7i

-1

MASS

END

OUTER RADIUS, INNER RADIUS (IN)
FORWARD CROSSTUBE




Appendix B

$ OUTER RADIUS, INNER RADIUS (IN)
CIRCH

$ BEAM FROM | TO 8 TAPERS 688
$TO 10

|

88, 565

2

16, 563

3

85, 563

4

34, 563

5

58,563

6

80, 563

.

4,563

8

10,563

$ BEAM FROM 10 TG 12 TAPERS IIN
$ TO 87$

1"

5.563

$  POINT 12

12

75, 563

$  POINT 13

13

99, 563

$  JOINING TUBE

14

112510

$ NOSE WHEEL ATTACHMENT TUBE
5

45,609

$ NOSE T BRACKET BASE

16

75,745

$  NOSE T BRACKET CROSS PIECE
17

75,75

$  TORQUE TUBE

18

59

5,66

s NOSE FORK
RECTS

19

6.3 25

$ BOLTS

CIRCS

20

2|

$ JOINING ROD
22

12s

$ AXILS
RECTS

23

20,625

CIRCS
24
5

END




$ OUTER RADIUS, INNER RADIUS (IN)
CIRCH

$ BEAM FROM | 10 8 TAPERS 688
$10 1.0

I

88,563

2

36,.563

3

85,50}

4

34,563

5

58,.563

6

80,.563

7

4,563

8

1.0,.363

$ BEAM FROM 10 TO 12 TAPERS 1IN
$ 10 875

3

5..563

$ POINT 12

12

75,.563

s POINT 13

13

99,.563

$ JOINING TUBE

14

1.1251.0

$ NOSE WHEEL ATTACHMENT TUBE
15

45,.609

$ NOSE T BRACKET BASE
16

75,.745

$ NOSE T BRACKET CROSS PIECE
17

75,75

$ TORQUE TUBE

18

5,66

$ NOSE FORK
RECTS

19

6325

$ BOLTS

CiRCS

20

21

$ JOINING ROD
22

125

$ AXILS

RECTS

23

20,625

CIRCS
24




KPOINT
$ LEFT GEAR
1

-6 511254285
2z

-5$49,13 36,38 96
3

-4 6115471506
4
37147583117
b

-3128.18 642922
6

-2 89,1956,27 52
7

-1 8522042298
8

-4R25132,:6 89
33

-2%,25 45,1569
9

0.2962.14 55

o

0.2592,10130

14

0259205

14

02569282

il

02592678

12

02592325

14

0.2592225%

13

02592123

4 RIGHT GEAR
16

0,25 92.-1 25

38

0,2992,-2 25

17

0,2592.-32%

i8

0,25 92,-¢ 78

30

0.2592,.82

29

0,2592.9%

{9

0,2592.-1010

20

0,2592,-14 55

32

-2525 451569
21

-48,7532-16 89
22

-1 85,22 04,2295
ya)

-2 89,19 56,-27 52
24

-128,1864,-2922
e

-

71175823117
26

461,15 47.-3506

27

-549.13 36,38 56

28

-6 $,11 25,42 8%

$ CENTER TUBE
31

0.2592.0

$ NOSE WHEEL
ATTACHMENT TUBE
101

79755 12.0

102

79758 37.0

103

797512370

104

7914 17,0

17

78 5,1537.0

105

777516 37,0

106

76 08,17 75,0

107

637521 870

108
©222,2272,0
109
§697,25610

$ TORQUE TUBE
110

55826720

11

§5,26 72,-17
12

55,26 72,-13 125
i3

5826 72,-1575
118
§52672,.45
119

5526724 5
114

§5,26 72,15.75
1i5

35,26 72,13 125

..
1o

$5.26 72,17
$ NOSE WHEFL
FORK

120

80 75.6 75.0

121

79 75,6 75.0

122

70 75,6 75.0

$  LONGITUDINAL
TUBE ATTACHMENT
BOLTS

50

0,26 92,-2 25

51

023412125

52

0.2203,-2 25

60

0,26 92,2 25

61

02341225

6?




0,22.03,2.25

70
55.24.72,-15.72
72

55,25 72,-15.75
80

55,27.72,15.75

82

55,25.72,15.75

$ AXILS

130
-658754285
131

-6 5,8.0,42.85

132
-6.5,8.25.48.35
140
-6.5875,-42.85
141

-6 580,-42 85
142
-6.5,8.25,-48.35

¢  LOMGITUDIMAL
TUBE FWD POINT
N

§5,26.72,-18.15
8!

55,26 72,18.15

$
LONGITUDINAL/TORQ
UE TUBE JOINT
75

55,26.72,-14

76

55,26.72,-19

85

55.26.72,14

86

55,26 72,19

$  REFERENCE
POINT

99

0,00

ELMATA
s MATERIAL |

(6150)

|

$  MATERIAL 2
(4130}

2

9 7E4 3E7,302,7 324E-4
$ MATERIAL 3
(4340)

3

2 07ES,2 95E7, 304,7 324
E-4

$  MATERIAL 4
{4140)

4

1 48ES,2.9E7, 303,7 324E-
4

$ GEAR LEGS
LETY

BEAM2

$ CURVES

$ MATERIAL 1, CROSS
SECTION 8

1e

CARC.10

L89

8,33.9.3,1

99
L2021
20,32,21,3,1

99

s UNTAPERED
HORIZONTAL {PT 9 TO
10)

SLINE,10

L9i0

%,10,3,1

99
L1920
19,20,3.1

99
Liol4

10,14,3,1

99
1.1415
141531

99
L1929
19,29,3,1

9%
12930
29,30,3 1

99

$ TAPERED
SECTIONS

LETY

BEAM2

$ MATERIAL | CROSS
SECTION |

1,1

SLINE 10

L12

1,2,3,4

99
1.2728
27,2831

99

LETY

BEAM2

$ MATERIAL | CROSS
SECTION ?

1,2

SLINE 10

L23

2331

99
L2627
26,273,1




99

LETY

BEAM2

$ MATEKIAL | CROSS
SECTION 3

H)

SLINE.1G

L34

5,431

99
12525
252621

39

LETY

BEAM2

$ MATERIAL 1 CROSS
SEUTION 4

1.4

SLINE,10

L45

4,531

99
1.242¢
24,2531

99

LETY

BEAM2

$ MATERIAL | CROSS
SECTION 5

1.5

SLINE,10

L56

56.3.1

99
12324
23,243,

99

LETY

BEAM2

$ MATERIAL | CROSS
SECTION 6

1.6

SLINE,10

167

6,7.3,1

99
€£2223
22,2331

9¢

LETY

BEAM?

$ MATEKIAL 1 CROSS
SECTION 7

1,7

SLINE,10

1.78

78.3.1

99
1.2122
21,2230

99

LETY

BEAM2

$ MATERIAL 1 CROSS
SECTION 11

1,11

SLINE, 10

Lili5

11,1531

G9
L3018
30,1831
99

LETY

63

BEAM2

$ MATERIAL | CROSS
SECTION 12

1,12

SLINE,10

L1211t

12,113,1

99
11817
i8,17,3,}

99

LETY

BEAM?2

$ MATERIAL 1 CROSS
SECTION 13

113

SLINE,10

L1234

12,3411

99
L3413
3413101

99
11635
16,35.1,1

99
L3st7
351711

99

%  AXIL BRACKET
LETY

BEAM2

$ MATERIAL 3 LROSS
SECTION 23

3,23

SLINE,10

L1130

1,130,1.1




!.l
%
g
!
|
;§

929
L13015t
130,131,011

99
L28140
28,140,1,1

99
L140141
140,141,1,1

99

s AXIL ROD

LETY

BEAM2

$ MATERIAL 3 CROSS
SECTION 24

3,24

SLINE,10

L130132

i30,132,i,i

99
1140142
140,142, 1,1

99

$ JOINING TUBE
LETY

BEAM2

$ MATERIAL 2 CROSS
SECTION 14

2,14

SLINE,10

L1514

i5,14.4.1

99
EEsi
15,11,3.1

79
Lifi2

11,1231

99
Lt213
12,1331

99
L1331
13,31.3,4

99
L3lt6
31,1631

99
L1617
16,1731

99
L1718
17,18,3.1

95
L1830
18,30,3,1

99
1.3029
30,29.4.!

99

s JOINING ROD
LETY

BEAM2

1,22

SLINE,10

L3534

35,3451

99
$ NOSE WHEEI
ATTACHMENT TUBE

LETY
BEAM2

64

$ CURVE

$ MATERIAL 3
CROSS SECTION 15
3,15

CARC,10

L103117
103,104,117,4,1

99
L117106
117,105,106,4,1

99

$ STRAIGHT
“LCTION
SLINE,I0
Lioll2l
101,121,2,1

99
1121102
121102,2,1

99
L102103
102,103,21

99
L106107
106,107 3,1

99
L1¢g7108
107,108,3,1

99
Li08ID9
{08,109,1.1

99

$ NOSE WHEEL
ATTACHMENT TUBE
SLEEVE

LETY




BEAM2

$ MATERIAL 2 CROSS
SECTION 16

2,16

SLINE, 10

Li08110

108,110,1,1

99

$ TORQUE TUBE
CROSS PIECE SLEEVE
LETY

BEAM2

$ MATERIAL 2 CROSS
SECTION 17

2,17

SLINE, 10

Lti8110

118,110,1,1

99
Litotlo

110,119,1,1
99

S TORQUE TUBE
LETY

BEAM2

$ MATERIAL 3 CROSS
SECTION 18

3,18

SLINE,10
Lttt
tH,113,4,1

99
L1132
13,1124

99
L112ilR
17,i18,41

99
Lito118
t1o,118.4,1

99
L1191t0
119,110,4,1

99
L1915
11911541

99
L115114
115,114,4.1

99
L114116
114,116,4,1

99

BEAM2

$ MATERIAL 2 CROSS
SECTION (9

2,19

SLINE,10

Lt2012}

120,121,1,1

99
L1z1122
121,122,111

99

$ LONGITUDINAL
TUBES

LETY

BEAM2

2,17

SLIiNE, 10

L5171

65

51,71,10,1

99
L6181
61,81,10,1

99

$ LONGITUDINAL
ATTACHMENT BOLTS
LETY

BEAM2

1,20

SLINE,10

L70113

70,113,1,1

99
L1372
113,72,11

99
1.80114

80,114,1,1

99
L11482
114,82,1,1

99

LETY
BEAM2
2,21
SLINE,10
L5035
50,35.1.1

99
L3551
35,51,1,1

99
1.5152
515211




99 1681,1,1 o
L6034 '
60,34,1,1 99

1.8186
99 81,86,1,1
13461
34.61,1,1 99

99 END
L6162
61,6211

99

$
LONGITUDINAL/TORQ
UE JOINT

LETY

BEAM2

2,18

SLINE, 10

L75113

~r 204 1 o

73,113,1,1

99
Lit3ltl
[(RERIE RN

99
L
1My

99
L7176
71,76,1,1 _ 3

99
185114
85,114, 4,1

99
Litelt4
116,114,111

99
L11681

66




¢ BATCH FILE FOR LOADBC
¢ BOUNDARY CONDITIONS
SuPP,1

15/30/1 13/114//
SUPP,2
122/132/142/1
SupP3

kVARLV/)

supp A
15/20/113/114//
SUPP,S
15/30/113/114//
SUPP.6
15/30/113/114//

$ APPLYING LOAD
LOADP,2

1S

-1

30

-1

tis




Appendix C|

Static Testing Program for
Advanced Controled Motivn Enterprises Landing Gear

Ezperimental Test Series One - Landings

Puipose The first experimental tests will be under static conditions to determine the
deflections and strains experienced by the gear when subject to various conditions modeling
those encountered during landing.

Considerations The helicopter being modeled is the TH-57 B/C currently in use by
the Navy as a pumary helicopter trainer. The civilian equivalent is the Bell 206A-1.

Test A - Landing at Different Weights

Considerations The weights were chosen ‘0 simulate 2 normal landing, a 2g and a 3g
landing. The impulse associated with the landings will nct be recreated here.

The load at station LAT 4, STA 106 is out of limits because the AFCS off aft cg limit
actually moves forward from station 114.2 at 2350 lbs to 111.4 at 3200 Ibs.'

The 4 inches outside the longitudinal and lateral cg limit was chosen as an extreme
condition because if the helicopter was flown in any of these conditions, the control authority
would be insufficient to compensate and all loads experienced would be less than those
expenencsd in normai light.

The tests will be conducted with the tires removed, so deflections will be strictly
those of the gear structure. The gear will be supported by beanngs located at the tire mount
points on the axes.

Descniption Weights duplicating those induced by a helicopter weighing 3200 lbs
{max gross weight) (Table 1), 6400 lbs (Table 2) and 9600 Ibs (Table 3) will be used. The
ioads are in the following format.

The center of gravity (c¢g) will be varied to simulate longitudinal and lateral limits
(AFCS OFF, Max Gross Weight) and 4" beyond these limits. The structure will be loaded at

the four helicopter attachmeat points.
Loads will be applied in 200 Ib even increments and unloaded in 200 Ib odd
increments (up at 200, 400, 600, down at 500, 300, 100) to determine if the gear is subject to

hysteresis.




Test B - Landing with Nose Wheel Deflected

Description Table 3 provides test conditions used to model the gear with the nose
wheel placed et 45° deflection.

Test C - Single Point Landing

Description Each mouniing point will be subject to 3200 lbs while the others remain
at zero.

Test D - Landing with Obsiacles

Considerationg Raising one wheel mount will simulate experiencing landing with one
wheel on an obstacle, or landing with two wheels in a depression.  Raising two wheel mounts
will simulate one wheel in 3 hole or two wheels on an obstacie.

For this test, the center of gravity is simulated at 56 4 WL, Station 110.1 and
Centerline. The 7.5 inches that the wheel mount(s) is(are) raised will move the center of
gravity cut of either the longitudinal, the lateral or both limits.

Description At 3200 1bs (Table 1), three tests will be conducted where one wheel
mount at & time wiil be raised 7.5 inches, followed by ilnec ivsis where two wheel mounts at
a time will be raised 7.5 inches.

Experimental Test Series Twa - Towing

Purpose This series of tests will be to determine the strains and deflections
experienced by the gear when subject to towing loads.

Considerations The modeled coefficients of friction (1) are the largest values the gear
is expected to experience and are thus the limiting case.
For BRAKES OFF, 11 will be .10 created by a wet grass surface. For BRAKES ON,
congcrete has the greatest |t of 6. The nose wheel has no brakes and on concrete the it will
be .05?
The weight used, 3200 lbs, is the aircraft maximum gross weight and the center of
gravity wit! be simulated at Station 112, Centerline. '
The formulas used are those applied to the case of static friction. Dynamic friction
coefficients wiil be in effect once the gear is rolling, but must first be subject to the greater
forces resulling from overcoming static friction.




Calculations

T = FLnou + Fl-ml'm F( = u * w
T = Force applied by towing
=W, 4 200w F, = Force due to friction

W, = weight on nose wheel
W, = weight on main wheel

BRAKES OFF (Wet Grass) BRAKES ON (Concrete)
T=_1*823I1bs + 2*.1*1189 Ibs T = 05*823 lbs + 2*.6*1189 ibs
= 320 lbs = 1468 lbs

Description These weights will be applied at the towbar attachmeat points.

Equipment
Sterin Gages

CEA-13-2500UN-35

Resistance 3500 + 3%

Gage Factor (at 75° F) 2.12 £ 5%
Lot Number R-A48AF21

n
v
%

Strain Measuring Gear

SB-10 Switch and Balance Unit
Property Code 00096, Measurements Group. Inst Div Raleigh, NC
Calibrated June 18, 1986
P-3500 Strain Indicator
Calibrated July 7, 1986
BAMIs (Two of them)
Serial Numbers 2751 (013423 - USN Old Serial #) and Unknown
(013422 USN Old Serial #)
BSG6s (Two of them)
Serial Numbers 2269 and 1948
Ellis Associates, Pelham, NY

Load Measuring Gear

Aft Right

Dillon Serial Number 27495

Calibrated Feb 21, 1992 From 100-5000 Ibs + 25 lbs
Aft LeRt




Dillon Serial Number 28964

Calibrated Feb 21, 1992 From 100 - 2500 lbs + 50 Ibs
Forward Right

Dillon Serial Number 27600

Calibrated Feb 21, 1992 From SC - 2500 Ibs + 10 Ibs
Forward (el

Dillon Serial Number 27601

Calibrated Feb 21, 1992 From 50 - 2500 |bs + 10 Ibs

Calibration Performed on MTS 55 kip Testing Machine
Comments Do Not allow Load Indicating Needle to Push
Max Load Indicating Needle
Tap ail Faces to Settle Readings

" Information from the TH-57 A/B NATOPS. ,
? Nicolai, Leland M. Fundamentals of Aircraft Design METS, Inc. San Jose, CA 1954




32060 1bs

STA\LAT -7 Centerline 8
1945 585 485 2040
18 520 155 130 545
| 1040 1040
1o 560 560
1230 370 3i0 1290
1015 1230 370 310 1290

Table 1: Longitudinal Statron vs Latera Station

6400 lbs
STA\LAT -7 Centerline 8
3890 1165 970 4080
113 1040 7<3l0 260 1090
2080 2080
tto 1125 1125
2460 740 615 2585
101.5 2460 740 615 2585

i'ame 5ﬁ]mguudnﬁ| tation vs Lateral Statton

9600 1bs
STA\LAY -7 Centerline S
5000 1750 1455 5000 '
s 1556 465 390 1630
3115 3115
i10 1685 1685
3690 110 925 3875
101.5 3690 tto 925 3875

shble 3: Longitudinal Station vs Lateral Statton




Appendix D

PRINCIFAL STRESSES
ENVELOPE
ELE STR b Ll ‘TWKWT“W
NO. PT. si1 &_t ot
; 1 1 -2.42935+03 vt
2 1 -4.6579E403
31 -7.2997E+03 et !
4 1 -1.0306E+04
5 1 -1.3617E+04
6§ 1 ~1.7168E+04
7 1  -2.0886E+04
8 1 -2.4707E+04
9 1 -2.8569E+04
10 1 -2.8569E+04 L L
11 1 -2.4707E+04 ,_&vf'“‘g_ﬂ
12 1 -2.0886E+01 —
131 -1.7168E+04 e
14 1 -1.3618E+04 b {:%nmn
15 1 -1.0306E+04 **L W
16 1 -7.2997E+03 Loniee Py M
17 1 -4.6579E+03
18 1 -2.428S5E+03
19 1 3.1201E+04
20 1 3.1201E+04
21 1 3.1201E+04
2 1 3.1201E+04
Table Di.2: Principal Stresses
|
| .
I

DISPLACEMENT INFORMATION
POINT u v W RX RY RZ
1 0.000E+0C 0.000E+0CG -9.317E-01 7.011FE-02 0.000E+00 0.000E+00
J 0.000E+00 -1.3(C9E+00 2.475E-16 4.0S%9E-02 0.000E+00 0.000E+00
S 0.000E+00 -1.309E+00 -2.420E-16 -4,059E-02 0.060E+00 C.000E+0Q0
7 0.000E+00 O0.000E+400 9.317E-01 -7.011E-02 0.0008+00 0.000E+0Q0
8 0.000E+00 -1.389E400 2.143E-16 3.523E-02 0.000E+00Q0 0.000E:Q0
9 0.000E+00 -1.389E+00 -2.08BE-16 -3.523E-02 0.000E+00 0.000E!00
35 (.000E+00 -1.078E-01 -7.475E-01 6.985E-02 0.000E+00 0.000E+00
36 0.000E+00 -2.353E-01 -5.782E-0! 6.903E-02 0.000E*+00 0.000E+00
37 0.000E+00 -3.791E-01 -4.273E-01 6.754E-02 ¢.000E+00 0.000E+00
38 0.000E+00 -5.352E-91 -2.976E-01 6.529E~02 Q.QQ0E+Q0 0.0C0E'00
39 0.000E+00 -6.984E-01 -1.911E-01 6.223E-02 0.000E+00 0.0002:00
40 0.000E+QQ0 -B.635E-01 -1.089E-0! S5.B27E-02 O0.000E+00 0.000E+00 !
41 (0.000E+00 -1.024E+00 -5.0B3E-02 5.337E~02 O0.000E+0D0 0.000E!00
42 0.000E+00 -1.175E+00 -1.550E-0U2 4.749E-02 0.000E+00 0.0Q00E+00
N 13 0.000E410G -1.175E+00 1.550E-02 -4.749E-02 0.000E+00 0.000E*00
14 ©.000E+00 -1.024E+00 5.083E-02 -5.337E~02 ¢0.000E+Q0 0.000E+00
4%  (.0005+00 -8.635E-01 1.089E-01 -5.8275-02 0.000E+00 0.000E'00
46 0.000E+00 -6.985E~-C1 1.911E-01 -§.223€E-02 O0.000E+0G 0.000E¢00
11 0.000E+00 ~5.352p-01 2.976E-01 -6.529E~02 0.000E*00 0.000E'00
48 0.000E+00 -3.791E-01 4.273E-Gl -6.754E-02 0.000E+00 0.00Q0E*00
49 0.000E+*GO0 -2.353E-01 5.782E-01 -6.903E~02 0.00CE+00 ©0.000E*00
50 0.000E'00 -1.078E-01 7.475E-01 -6.985E~02 0.0CCE:00 O0.000E:00
51 0.009E+00 -1.622E+00 O0.000E+00 6.397E~-10 0.000E+00 0.000E¢09

Table D1.3: Deflections
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Figure D1.3: Deflected Crosstube
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Table 12.2: Frincipal Siresces

FRINCIPAL STRESSES
ENVELOPE
ELE STR mr--———mmmr—r—-- Do AL A
M. PT. 511 ._{ Kﬁﬂm__]
. 1 1 -3.,2364E403 L
2 1 -6.2107c:02
31 -3.7311F103 A ity
q 4 1 ~1.3741E+CA
5 1  ~1.8157L:01
€ 1 -2.2890E-04
y 71 -2.7848F+04
3 8 1 -3.2943E:04
g 1 -2 0093E+04
10 1 ~-3.8(92E104 Lpgﬁgg;r
111 =3.29a3E:04 ) ]
12 1 -2.7849894 T
13 1 -2.28908E+0G4 ot e
11 1 -1.8157E404 -, I L B
15 1 ~1.3741E404 *;i IR
16 1 ~9.7332E103 LV o W . oy
17 1 -0.2104L:03
¥ 184 1 =3.2382E+03 ‘J
i 1c 1 4.1602E+04 | .
33 ; j~1gggg‘g: Figute P21 Pomi Location
21 H VA
ﬁ 22 1 4.1692F+04
¥
!
;

DISPLACEMFNT TNFORMATION
foInT U v W PX RY Pz

i

‘ 1 0.000E+00 O0.000E'Q0 -1.242E10C 9.346E-02 0.900£+00 0.002E:00
} O.UC0E*Q0 ~-1.745E400 3.298E-16 5,.41%E-02 (.000E+00 0.000£:00

! 5 0.000E:04U -1.74SE¢00 -3.227E-16 -5.413E-02 ©(.00UFR+00 0.CQQE+00
7 0.L00E40C 0.0COE¢00 1.242C+00 -9.348E-02 0.QUOEY00 C.O0NOE+Q0

8 0.000E+Qv -1.853E400 2.8B44E-]16 4.69B8E-02 0.000E+00 0.000E+00

9 0.090c400 ~1.653E+00 -2.784E-16 ~4.698E-02 0.000£¢00 0.000£E:00

35 0.00CE+00 -1.438E-01 -9.967£-01 9.314E-02 $.0G0E+Q00 0.000E*0OQ

36 0Q.000E10) -3.!38E-01 ~7.710E-r}1 9.203E-02 0.000E+Q0 C.0Q0GE*00

37 9.090E4+00 -5.0S5SE-01 -5.697C "! 9.G0ZE-G2 0.000£°'00 CO.0COE+00

38 0.000E+0Q9 -7.13¢E-91 -3.967E~-01 8.706E-02 0.0000¢00 0.GO00F00

39 0.00G0E+00 -9.313E-01 -2.547E-01 §.297E-02 0(.000£+00 0.000%'00

40 0.0CG0E4CC -1.151L+400Q -3 .4%2E-91 7.770E-02 0.0Q0L+0U (.QOUE*CQ

4] Q.000E400 -1.36L£+00 -6.7/8E-02 7.116E-L2 Q.000£:00 O0.000F'00

12 0.0COE+0Q0 -1.5%€6C¢00 -2 .066E G2 6.332E-02 C.Q0QE*Q0 0.000£'00

1) 0.U00Z+00 =1.V6GE+N0 2.066E-0U2 -6.332E-02 (.000E+00 O.COUE'OD

! 41 G.000E+0Q0 -Y.J366E+00 6.777C-02 -7.116E-02 C.000E+QU 0.000L:00
' 15 0.0LGEY00 =), 151E4Q0  1.452E-21 -7.770L-02 0O.000F+G0O0  0.00CE¢00
16 N.09CE400 -2,5136£-01 2 547E-01 -€.297E-07 O.Q00F+«00 O0.CNO0E400Q

47 0.N00FEVGC -7.136E-01  3.9G7E-01 -0.706E-02 O .0QUOEDQ 0Q.000E1CO

A0 0.000E*Q0 -5.0%5KE~01 5.697¢ 31 =9.0CSC 02 0.000k¢QU 0.000E+CY

19 0.0001400 -3.138E-0)  7.71CE 01 ~9.203E-92 0.000L+00 0.000E100

Y0 0.*00E'00 ~1.43HE 01 9 46/ L-01 -¢.3:14E-02 0.000E+CO 0. 000L:0O0

51 (.000E+00 =2.163L+00 0.000LVUG &.529E-10 Q.0QUE+0T 0.000100

1 n‘bl- -l-;.’ ._) _i)‘dllc ;I;m;’

75




P“_v_lﬂsm

(O TRY 1

) e
B
g ey
¥ mns |y |
: THRN
| i ——
(K. Ul OEFLECTIWE ] 20.06C-00 12 10
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PRINCIPAL STRESSES
ENVELOPE
ELE STR TG T 1 —
Ro: b1 s “;'_;1 | ¥
1 1 =-4.0476E+03 . 19
2 1 =7.7630E+03
31 -1.2166E404 = )
4 1 ~1.7176E404
5 1 -2.2696E+04
6 1 ~2.H613E*C;
71 -3.4811E+04
8 1 ~4.1179E+04
9 1 -4.7616E+09
10 1 -4.7¢16E+04 —
11 1 =4.1179£+04 [_'E“L“e_. .
! 12 1 -3.4811E+C4 -1ﬂ¥%#«~
: 13 1 -2.B633E+04 i i
14 1 =2.2695E404 e I
TS 1 =1.7176C+04 *-{ ?“13§IL,
16 1 -1.2166E+04 | cooron o n®v in
17 1 =7.7634E+03
18 1 -4 .04755402
19 1 L. 2003E+04
20 1 5.2002E:(:4
21 5.2002E:04
22 1 5.2002E404
Table D3.2: Principal Stresses

l DISPLACEMENT THFQRMATION

LOCOINT y v L RX RY RZ

i 1 Q.e24re7C G . DCOE+CL -1.952E+00 1.199E-01 JU.00CEsO0 0.0UQE+GO

- 3 C.N2YELD ~Z.182E400 4 U59E-16 6.7§5E-02 0.0006+00 0.000E:00
S C.000F:00 -2 1828400 -4.v42E-16 -S.766e 02 0.0005¢00 0.000E*00
7 0.0CuKQ0 G.uQQE+NH  1.5SIE4DD -~1.169E-01 O0.0Q00E«CO O0.000E+0D0
6 0.CO0Es L ~2,316R¢¢0 3.577E-16 5.87.<-02 0.000L+00 0.000F+0D
9 O.0UYRA00 -2.310Er00 -3 4%7L-1% ~5.8224-02 Q. 000E00 0.000E100
3% 0.C0GECOU -1 T9’E-Gi -).246F+10C J.164€-01 0.000C+00 0.0N0E 00
16 0.000L¢00 -2 822E-01 -<4.43JE-C1 1.1S0K-0F C.20CE+00 0.00¢0:00
37 0.0000L+C0 -¢.319E-01 -7,077E~-U)  J.32Er~0) Q.0T0E00 0.000E00
36 0.06¢r 00 -0.91yE-9! -4 55%5-01 1.008E-01 G 0O0U«00 C.0U0E¢QQ
39 0.U00L¢N) ~].164E4Z2) -3 1O4E-Ot U GIIE-C1 0 LOOE'OU  G.000E10U
40 0.000GLe3) ~) 4A9L 0T -1 PYAL-O1 & T1Z2E-Q: 0.00(E:0C 0.000L:00 ‘
41 0.000r¢0Q ~) FOIF-CU ~8.<77.7-G2 b.(95F-02 O.000r+00 0.Q00EQ0
42 0.00CEf2C =~} 9%0%)t7 -7 565 -LT Y.GISC-G2  0.000L400 CG.00CEYDO
4) 0.000C400 =3 .33EE+00 7 .%&3L-02 -+, 2i%E-02 0.006F+00 9 . 000FE+Y0
14 Q.Q00EQC =1 707k:C N 4J2E-02 -0.99%, U2 U.000L+00 0.000E:00
45 0.000EeCY ~; «39E400 1 B14%-01 -2.7.2E-02 O0.0GOE/QQ0 0 000LQO
46 0.000E400 ~1.164€:G0 3. 18401 -1 .GIV/&-0) Q.000E+00 Q.0008:¢00
4/ (0.000E+00 -0.919E-91 4.059E Ol 32.COCE Ol Q.0008+4C 0.0008 00
48 0.000E+Q0 -6.MI9E-0! 2.122C-01 -I.126E-01 0.000GL«00 (¢.000F¢CQ
49 0.CVQE¢Q0 -).97?E-01 9.637E-01 ) IS0E-0i 0.00CLeU0 0Q.000K:00
50 0.000E¢00 ~1.79JE-01 1.246E100 -1.3164L-01 0.000F+00 0.000r'00
51 0.000EQ0 ~2.70)E+00 C.000UESYOC 2.066E 09 0.COQL+00 0.000L'00

Table D:‘Smf}cﬂ :1 ‘.ur.q




FRINCIPAL STRESSES

ENVELOPE
LLE  STR b TR g T i), by
HO. PT. s11 ai s
1 1 -4.8569E+03 *whon
2 1 -9.3158E:03
301 ~1.4599E+04 Jﬁ“F””’ﬁh===ﬂh===r6586a*%b
4 1 -2.0612E:04 ‘
S 1 -2.7233Es04
6 1 -3.4336E404
7 1 -4.1773E104
9 1 -4.9414E401
a 1 -5.7138E+04
10 1 -5.7139E+04 R e
11 1 -4.94147:04 }%:wiﬁ_»
121 -4.17738904 Y
17 1 =3.4336E+C4 il
14 1 ~2.7235E+04 it r“nwg'
15 1 ~2.06i2F:01 ';L 5‘%ﬂmﬁm
16 1 -1.4599:+04 [+ mdr . by M e
17 1 -9.3158E 13
16 1 =4.8570E103
19 1 6.2402E104
20 1 6.2403E401
211 6.2402E104
22 1 6.24C2E+04
Table D4.2: Priacipal Stiesses
DISPLACEMILT iMFORMATION
LOINT U v W X vy Pz
1 0.0005+00 0.CC0E+00 -1.8GIE4CO 1.402E-01 0.0N0F+00 0.009E:00
3 0.000R¢09 -2.610E+00 4 94SL-16 2.119L-02 0.00GE+00 0.00CEy0
5 0.000E+00 -2.G1BE+OF ~4.840E-1¢ -B.119E-02 0.000E'00 0.000E+50
7 0.000E+00 C.000E+0L 1.8€3E+00 ~1.402E-01 0.090F*00 0.000£100
8 G.000E+0U =2.7719E4Q0 4.236E-16 7.047E-02 0.000E+0GC 0.0001+00
9 0.000E+00 -2.7792+00 -4.176E~1¢ -7.047E-02 0.000E+00 G.000C 00
35 0.000E+00 ~2.157E-01 -1.495E+00 1.397E-01 0.090E:G0  0.0uUE-00
36 0.000E+00 -4.706K-01 =1.16L+00 1.381E-01 U.000E+00 0.000E 00
37 0.000C+00 -7.583E-C1 -0.546E-0) 1.3U1E-01 0.000500 0 O9CL:00
39 0.000E:00 =1.0705400 -5.SS1E-0) 1.306E-01 0.000E+Q0 0.00CE:" )
19 0.000E100 ~1.39/E400 ~).621E-05 71.745 01 ©.000E+Q0 0.0001 )
40 0.000E'00 -1.727E400 -2.1776-01 1.165E-01 9.000E+U0 0.00CE!00
4)  0.000E400 ~2.016E100 ~1.0172-01 1.067E-G1 0.GO0E+00 G.000L) 00
42 0.QUOE40O =2.3490400 -).099E-02 9.4786-02 0.0COE4CQ 0.00UL:00Q
43 0.00CE‘0U =2.349E¢00 3.099L-07 -9.498E-02 0.000E+00 0.000L+00
44 0. Q00E+Q0 =2.048E(Q0 1.017E-01 ~1.067E-01 U.0090L100 0.000K100
A5 0G.QUULI00 -1.72JE400 2.17JE-01 =1 1C5E-01 Q.000E:00 0.000L 00
46 0.000E*00 ~1.397E¢QU 3.821L-01 -1.245E-0) ©.000E+00 0.0U0EIQ0
A1 0.000E+0d -1.0J0E¢00 $.951E-0)1 -1.306E-01 0.000E¢Q0 ©.000L100
A8 0 GOOE*Q0 -7.583E-01 6.546E-01 =1.3516-01 0.000L+00 0.00dE¢ 0
49 0.000E'00 -4.706E-01 1.15GF400 -1.381E-01 0.0J0K¢0Q0 0.0U0L100
50 0.000E+Q0 -2.15)E-01 1.495E400 =1.39JE-01 ©.000E+Q0 0.0u0LIQD
51 0.0QUE'UU =3,244L400 0.000Ls00 1.279E-09 0.000L400 0,.0UOLIDO
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PRINCIPRL STRESSES
ENVELOPE
ELE STH [Py TEINE TR Y W
NO. P 5:1 .jh | od
1 1 ~%5.26:0B+0> " .o
2 1 -1.0092F+04 )
3 1 ~).S5816F+04 - ,
4 3 -2.2329T+04 ‘
5 1 -2.550%E:04
6 1 ~3.7197%+04
7 1 -4.5255E:04
€ 1 -5.3531E+04
& 3 =6,1901E+04
10 1 -6.1900E+04 i )} Rpmw
11 1 -%.3532B+04 ]
12 1 -4.5255E+¢C4 ::$5§§;~
17 1 ~3.7197E:04 7
14 1 -2.9565P+04 - i :
15 1 -2.2179E+04 < (R
16 1 ~1.5816E+04 s oootios e, Y Pk
17 1 <1.C092E+04
18 1 -5,2615E+07
19 1 6.7602E4+0
0 1 6.76U3E+04 Figure D5.t: Point Location
21 1 6.7603IC+04
23 1 6.7603F4+04
: ———m — _ , 10AD8
Table D%.2: Principal Stresses boiﬂ% foﬁct 2 frofick ¢ FoRcE 2

Teble DS Apphied loads

DISPLACEMERT THNFORMATION
POINT u v L RX RY | 3/
1 0.07GE+Q0 0.000L¢00 =-2.019E+00G J.%19E-N] Q.DOVE0OH  O.000F4CO
3 0.000E400 -2.836FE400 B5.301E-36 8.730E-0. 0.000K+UD 0.U00F:00
£ 0.0(J£¢00 ~2.8I6E4+00 -5.274F-16 -8.795E-02 (.000N/CO0  0.000EiuC
7 0.00UE400 O.ONDE+00 2.019E400 -1.5192-01 0.90Q0E:00 O.Q00F:00H
2 O0.000B.00 =3.0JO0Bt00 4.608E-16 7.634E-C2 0.0G0F+00 O©.0UDE400
9 0.GOCL+00 -3J.010F+00 -4.%9%39F -26 ~7.G34E-02 G.0Q00E4+Q00 OQ.000E+CO
35 C.000E400 -2.336E-01 -~-).329%400 71.%12F-0% ©O.UOOE4GO 9.000E+(0
36 O0.CO00R+00 -5.038E-0C1 -1.252P+400 1.49¢).-0) O0.GOOER+07 9.0001100
37 0.000B¢Q0 -~8,215E-01 -9,250E-01 1.4611-01 <©.000F+400 Q.0C0E+0D
38 0.000%400 ~1.160F400 ~-6.447E-01 1.4152-01 G.000E400 ©.U00E+Q0
19 0.900F400 =-1.%13B4GH ~4,1402-01 1.3402-01 0.000E¢QUC ©Q.C00E:00 ’
40 0.900F400 ~1.C71E*QQ ~2.37%97 01 1.%C3F-0) Q.000KE400 0.000EN0
41 ¢ NNOE400 -2.219K400 ~1.301F-01 1.1%6E-01 G.NUOEI00 0.000FE100
42 0.00UE4Q0 -2,.545E400 ~).J%7B-02 1.029FP-01 U.UUOE'OU Q.GOUEIQQ
43} O0.D0CE4QU -2.5473E400 3,)%7P-02 ~1.029E-01 OQ.000F:00 U.000E+0C
4% 0.000R400 ~2.219%¢00 J.J01E-G) ~1.156E~01 O.000E400 9D.000%n¢C
4% 0.700E4490 -1.078R100 2.X%CE-0) -4.0032-25 0.000BIC0 0.000F+00
46 OQ.0UOE40OU ~1.%1IF30U 4.140£-01 ~1.34. -01 (Q.000F400 0.000F10Q
4/ O.QUOE200 ~1.160F4D0 6.4472-01 ~1.415L-01 ¢(.Q00Z400 O.CGOE:QVU
48 O0.0OQE¢00 -B.215E-01 9.296F-01 -1.463F-01 0.00QF+0ND 0Q.000E+Q0
49 0.007F400 ~0.092K-01 3.793K¢00 =1.496E-01 O.90CR400 O0.00VE+00
50 C.O000FING =2.2124¥-0] J.C20RV00 ~1.%13E-0) O.0V0E400 0.000F+00
81 Q. UQULINY ~3.%24K400 C.000%¢00 1.3BG6E-09 0.000E¢Q0 0.000LIU0Y

anfE?. Deflechons
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PRINCIPAL STRESSES

ENVELOPE
ELE STR oy T T =
NO. PT. s11 __L _FE
1 1 -5,4644E+02
2 1 -1.04B0E+04 1 o
3 1 -1.6425E+04 J#fﬂﬂ“”’ﬁ*===ﬂh==ﬁ”hﬁﬂ@ss%§
4 i -2.7188E+04 .
S 1 =3,0639E+04
6 1 -3.8627E+04
7 1 ~-4.699SE+04
8 1 -5.5532E+04
9 1 ~6.42B2E+04
10} -6.4282E+04 . gqmg::
11 1 -5.5591E+04 fﬁﬁﬁ?“~“
12 1 -4 .6593E+04 -—wr T
13 1 -3.8628E+04 - TNy
14 1 -3.0640E+04 ' [:%%%m'
15 1 ~2.3188E+04 '-{ 1 A |
16 1 =1.6424E+04 Ls walm oo - M
17 1 -1.0480E+04
18 1 -5,4641E+93
19 1 7.0203E+04
20 1 7.0203E404 . Poi
21 1 2. 0201B+04 Figure D6.1: Point Location
22 1 7.0205E+04 s
By t.oADs
Table D6.2: Principel Stresses poilit ronck x  Fofick ¥ FORCE 2
8 o. -1.4%nk+01 0.
3 o, ~-1.3%084035 o©.
Table D6.1: Applied Loads
NYSPLACEMENT INFORMATION
POINT U v W RX RY RZ
1 0.000E+00 O0.000E+00 ~2.096E4+00 1.%78E-01 C(.000E+CO 0.000E*(CO
3 0.000E+00 -2.94%E:00 S.467F-15 9.134E~-02 O0.000B400 0.000E+00
5 0.000F$00 -2.945E+00 -%.447E-16 ~9.534E-02 0.000E+CO ©.000E+4Q0
7 0.000E+00 0.000L+0Q 2.096E+00 -1.578E-01 0.000E+00 ©0.000E+00
6 O0.000P+00 -).126E+G0 &.769E~16 7.928E-02 0.000E+0G O0.DQ0E:CO
9 0.000%+00 ~3,5126E+00 ~4.699E~16 ~7.920E-02 0.000E+00 ©.000EIGO
35 0.000E400 -2.426E~01 -1.642E400 1.572E-01 0.000F4+00 (.000E100
36 C€.000RI00 ~%.29%5E-01 -1.J01E+00 1.%%3E-01 0.000E+00 ©.0D00EQ0
37 0.000E+00 -8,331E-01 -9.6142-01 1.520E~01 0.000E+00 0.000E+00
I8 0.000E400 -1.Z04E+00 -6.695E-0L 1.469E-01 0.000K+00 0©.000E:00
39 0.0002+400 ~1.%72C+400 ~4.299E-01 1.4002-01 ¢.GO00E+00 Q.000F400
40 0.000F+C0 ~1.94IE400 ~2.4492~01 1.%11P-01 O0.0COE400 O.0QUE+0Q
4] 0.000B+00 -2.30%¥400 -1.144E-01 1.201P-C1 0.0C0F400 O.000E+00
42 0.000P400 -21.643E4+00 ~3.4E7E-02 3.06BF-0) 0.000E+00 O.O0QOE*0U
42 0.000R{00 ~2.64JE400 ). 467L-02 ~1.0GBE-0! O0.000E‘OU U.00UE'00
44 0.002E400 -2.3CSE+00 1.144E-01 ~-1.201E-03 O0.000E+00 9.000F'%,
4% 0.000E400 -1.943B400 2.449F-01 -1.311E-01 O0.000E+00 0.CO0E+QU
46 0.002R40D ~1.%372R400 4.299E-0U1 =1.400E~0) O.UU0EI00 0.000FEI00
47 0.000E+00 ~1.204FE+00 6.69%E-0) ~1.4G9E-01 0.000F100 C.000K+00
46 0.000K:Q0 ~6.5)1E-01 9.6142-01 =-1.%20E-01 O©.000EIQQ 0.200E+00
49 0.000F¢00 =5.29%E-C1 J.J01L400 -1.5%3K-01 0.000FI00 ©O.Q00E+0U
50 0.000E{00 ~2.426E~01 1.6B82E+00 =1.%72F-01 0.000Z400 €.000FI0U
71 0.000E+00 U.000E40Q0 1.439F-09 0.000F+0O0 ©,300LI00

~1.630FE¢00

Table 1)6.): Dellectnions
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OO st T

Winl BB ]
RILAL 1
" n

oy

. ULLY 1) W
wog wns :‘—-—u’gu

N Sl

i oouios qaom: ) n_cween] g &2y

Figuve 16.3: Crosstube Dellechions Indicated by Veclorn

84




PRINCIPAL STRESSES
ENVELOPE
ELE STR 10 N e TR — T o Bt ' K. ¢ S
NO. FPT. s11 F,’ e aF+ I
1 1 -5,6666E+03
2 1  -1.0868E+04 r -
3 1 -1.7033E404 = = y
4 1 ~=2.4C4BE+04 .
S 1 ~3.1774E+04
6 1 -4.0058E+04
7 1 -4.8735E4+04
8 1 -5.7650FR+04
9 1 ~5,66631E404
10 1 -6.6662E+04 - g —
11 1 -5_7650E+C4 e —
121 -4.8735E+04 e
13 1 -4.0059E+04 T
14 1 ~3.1774E+04 i TImn
15 1 ~2.4047E+04 L
16 1 =1.7033E+04 s e oo nadnsd
17 1 -1.0868E404
18 1 -5.666%5E4+0)
19 1 7.2803E+04
26 1 7.2803E4+04 Figure D7.1: Point Location
21 1 7.2803Z+04
22 1 7.2803E404
‘ i Lohpd
Table D7.2: Principal Stresses botiir Fohck %  fonrce ¥ FORCE 2
| 0. -1.40cE403 0.
Y PO 402 .. 0,
Table D7.5: Applied Londs
DISPLACEMENT INFORMATION
POIRT v v L] RX RY RZ
1 0.000B+0C G.000E+0Q -2.174B+00 1.62€E-01 0.00CE+00 ©O.0CO0E+00
3 0.000B+00 -3.054E400 5.7298-16 9.472E-02 0.000E400 0.000E+00
5 0.000E+00 -3.0854Ei100 -%5.690E-i3 ~9.472E~-02 O©.000B+00 O0.000E+00
7 0.000E+00 0.000F+00 2.174B400 -1.636F-01 0.000B+00 O.0COE+00
8 (.Q00E+00 =-3.242E+400 4.984E-16 B8.221E-02 0.000E+00 0.000E+00
9 0.00UR+00 -3.242F400 -4.9C92-16 -B.221P-02 0.000E+0C¢ O.0COE400
1% 0.0002¢0C -2.316E-01 -1.744FE+00 1.6J0E-01 0.000E+00 0.0Q0E+00Q
36 0.000%+00 -%5.491E-01 -1,3492400 3.611E-01L G©.0QQCE+00 0.000E+00
37 0.0002400 -8.847B-01 -9.9702Z-01 12.576E-01 0.00CE+4+00 0.000B+00
38 0.Q00E+00 ~1.349E400 -6.943E-01 1.524F-01 0.000E+G0 ©.000E*00
39 0.000B+00 -1.6J0B400 -4.4%8L-01 1.4%2E-0! 0.000E+00 O.000E:00
43 0.000E+00 -2.015E4+00 -2,540E-01 1.360E-01 0.00CKIV0 0.Q0CE00
41 0.GOOE+00 ~2.390F+00 -1.1B6X~01 1.245Z-01 0.000E40N0 O©O.GODE!Q0
42 0.000E400 ~2.741E400 -3.6162-02 1.108E-01 O0.00CE4+00 ©.000FE¢00
43 0.000F+00 ~2.741B400 J.616E-02 -1.108FE-01 0.000X400 ©.000E+00
44 0.000E+0G ~-2.390F+U0 1.106E-01 -1.243E-01 0.C00E+Q0 0.000E+0U
4% 0.000B400 =2.015P400 2.%540£-01 ~1.3G60E-01 0.GOUE400 0.000FE+00
46 0.Q00R+00 =-1.6IUE0U 4.4%BE-01 -1.452E-01 0.000E400 0.000F+00
47 0.C00P400 -1.249E400 6.943E-0)1 -1.524K-01 0.000E+00 G.000E:0Q
48 0.Q0Q0F:Q0 -8.847E-01 9.970F-01 -1.576E-01 0.00CE100 ©O.000E00
49 0.000E+00 -5.491E-01 1.249F400 ~1.611Z-01 O0.0CQE400 O©.000E+00
SU 0.000RI00 =2.%16E-01 1.744E400 -1.6)0E-0] 0.0GOE400 O©.00UE0Q
81 0.Q00F400 =3.785EiCO 0,000E«00 1.49)E-09 0.000E+00 0.0UOKIQO

'ln'blt D7.3: Deflectiuny
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PRINCIPAL STRESSES

ENVELOPE
LE STR
NO.  PT. 511
1 1 -5.8696E+03
2 1 -1.1256E404
3 1 -1.7641E404
4 1 ~2.4906E+04
s 1 -3.2910E+04
6 1 -4.1489F+04
7 1 -5.0476E+,4
8 1 -5.9708E+04
9 1 -6,9043E+04
10 1 -6.9043E+04
11 1 -5.9708E+04
12 1 -5.0476E+04
13 1 -3.1489E+04
14 1 -).2909E+04
15 1 ~-2.4907E+04
16 1 -1.7641E+04
17 1 -1.1257E+04
18 1 ~5.8690E+0)
19 1 7.5403E+04
20 1 7.5403E+04
21 1 7.5403E+04
22 1 7.5404E+04

Table D3.2: Principal Stresses

A R {1 1 L. ] — TTIEAW |
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R
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' mn
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Figure D8.1: PoinT Location
LoAbd
PoINt FORCE ®  FORCE ¥ FORCE 2
] 0. -i. 4808403 0.

e

Table D8.1:

Appli~d Loads

DISPLACEMENT INFORMATION
POINT v A W RX
1 0.0C0E+00 0.000E+00 -2.252E+400 1.694E-n1
) 0.00CE+00 ~3.164E+00 5.916E-16 9.810E-02
5 0.000E400 -3.164E+00 -5 .846F-16 -5.810E-02
7 0.00GE+GO 0.0002400 2.232E400 -1.694F-01
8 0.000E+00 -3.338E+00 S5.170E-16 8.515E-02
9 0.000E+00 -3..%BE+00 -5.0042-16 -B.%15E-02
3% 0.00J0K+QU -~-2.506E-C1 ~1.806E100 11,6881E-01
36 O0.000E+00 -5,.687E-01 -1.197F+00 2:.668F-01
37 0.000E+00 -9.3i63E-01 -1.033F400 1.832E-01
38 0.000E+00 ~1.293E+09 -7,191E-01 1.37¢E-01
¥9 0.000E+400 =~1.688L+00 ~4.61)F-01 1.504E-01
40 C.QO0QE+0D -2.08VE400 -2.631£-01 1.40BE-01
41 0.000E400 -2.475%E:00 -1,278F-01 1.290E-C1
42 0.000E+00 =-2.8I9E+00 -3.7485E-02 1.148£-0)
4) 0.000E400 -2.8)9E400 J.745E-02 -1.148E-01
44 0.0002+00 ~2.475E+00 1,220E-01 -1.290F-01
45 0.000QE+00 -2.087E+00 2.GJ1E-0] =-1.408E-01
46 0.000Z400 -1.688E+00 4£.617E~0) ~1.304E-01
47 0.0N0E400 ~-31.29)F:00 7.%91E-01 -1.%78E-01
48 ".000E+00 -9.16)E-01 1.03)FE400 =1.632E-01
43 0.000P400 -3.687E-01 1.397E400 -1.6CBE-01
50 0.000E+00 =-2.606E-01 1.806E400 -)1.6O8BE-0]
51 0.000E+00 0.900E¢00 ).5%46E-03

~J.920E400

RY
0.COQF4+00
0.000E+00Q
C.000FE+C0O
Q.0Q0CE+ 00
0.000E+00
0.QUQE+00
0.000F+GO
0.00CE+0CO
0.00UE+00
0.000E+Q0
0.000E+00
0.000E+00
0.000F+00
0.000E+Q0Q
0.000FEt00
0.0Q0E+ 00
0.000[¢00
G.U0JELQ0
0.000F100
0.00Q0F+00
0.UQUE+ QUL
0.COCE+ Q0
0.000F+Q

COQQAOC0OCOCTLCODOVDOO0O0COOOOQ

RZ
.D00E+V0O
.000E+00
.0COE+00
.GOCE+00
.CO0E+0Q0
.000E+00
.000E+00
.NUOE+* 00
.000E+400
.Q00E+CG
.000E+ 09
.000E*+0Q0
.000E+00
. 000E! 00
.000E+00
.000E'0Q0
.00OE 00
.QQ0E4 00
.000K+00
L000E+09
.000E4Q0
.0Q0E+QV
.Q0GE+QD

Tablc D8.3: Dellections
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PRINCIPAL STRESSES
ENVELOPE
ELE STR froes TS T o A
NO. PT. s11 ,_L ¢
] 1 ~-6.0715E403
2 1 ~-1.1644E+04 v et
3 1 -1.8249E+04 T — ,
4 1 ~2.5%765E404 '
5 1 -3.4044E+04 ?
6 1 -4.,2019E+04
7 1 -5.2216E404
8 1 -6.1767E4+04
9 1 -7.1425E+04
10 1 -7.1424E+04 1% e
11 1 -6.1768E+04 - |
12 1 =5.2217E+04 B
13 1 -4.2919E+04 o 1
. 14 1 -3.4044E+03 . 3
15 1 -2.5764E+04 '-{ R R
16 1 ~-1.8249E+04 s weiim __tom i
17 1 ~1.1G645E+04
18 1 -6.0717E40G3
19 1 7.8004E+04
20 1 7.8003E+04 Figure D9.1: Point Location
21 1 7.8003E+04
22 1 7.8003E+04
Table D9.2: Principal Stresses FORCE ¥ $ORCE 2
~-1.300E403 0.
« ., 403 0,
Table D9.1: Appiied Loads
DISPLACEMENT INFORMATION
PQINT U v W RX RY RZ
1 O0.000E+00 O0.000E+00 ~2.329E+00 1.7YS53E-01 0.000E+00 0.000EtQO0
3 O0.000E+00 -3.273E+00 6.176E-16 1.015E-01 O.000E{00 0.C0O00E+00O
5 OU.000E+00 =23.273E+00 ~-6.037E-16 -1.015E-01 0.000S+00 0.0Q00E+00
7 O0.000E+00 C.QQQE+00 2,329E+00 -1.753E-01 O.0COE400 0.000E!00
8 O0.000E+00 -3.474E+00 S5.360E-16 8.808E-02 O.000E#00 0.0N00E*00
9 O0.000E+00 -3.474E+00 -5.208F~-16 -8.8GBE-02 O0.Q00E+00 0.000E+00
35 C.Q00E+00 -2.696E-01 -1.B69E+00 1.746E-01 O0.000E+00 0.000E:00
36 O0.000E+00 ~5.883E--01 -1.448E+N0 1.726E~01 O0.000E+00 0.000E+0O
37 O0.000E+00 -9.4/9E-01 -1.0G8E400 1.688E-N1 0.Q000E+00 0.000E+0Q0
38 0.000E+00 =-1.328E+0C -7.439F-01 1.632E-01 O0.000E+00 0.000E+0G
39 0.0C0E+00 ~1,746E+00 -4.776E~01 1.5%6E-01 O0O.00CGE+0C O0.0D00E+0Q0
40 0.Q00E+00 -~2.159E+00 -2,722E-01 1.4%7E-01 0,000E:00 0.00D0E+QO
41 O0.CO0E+00 -2.561E+00 ~-1.271E-01 1.334E-01 O0.000E+00 0.000E+Q0O
42 O0.000E+00 ~2.937E+C0 -3,874E-02 1.187E-01 O.0COEt00 O0.Q00QE+0Q0
43 O0.000E+00 -2.927E+C0 J.874E-02 -1,187E-01 O0.000E:Q0 O0.000E400
44 O0.GOOE+00 -~2.561E+00 1.271E-01 -1.334E-01 O.00N0E+00 O0.00OQE+Q0
45 0 O00E+00 -2.159E+00 2.722E-01 -1.4%7E-C1 O.00QE+00 0.000E+Q0
46 O0.000E+00 ~-1.746E+00 4.716E-01 -1.553E-01 O,000E+00 0.QGO0DE+Q0
47 O.O00E+0Q0 -1.328E+00 7.419FR-01 -1.632E-0)1 O0.000E+00 0.000E+0O
48 O0,000E+00 -9.479E-0Q! 1.068E+00 -1,688E-01 O0.Q00E+00Q0 0.C70E+0Q0
49 O0.009E+00 -5,88)E-01 1.44GE+00 -1.726E-01 0.000B400 0.00UF¢00
S0 O0.000E+0D -2.696E-01 1.8€¢9E+00 -1,746E-01 O.(GOQGE+00 $.COOQE:CC
51 O0.000E+00 -4.055E+00 O0.000E+00 1.599E-0Q09 0.000E+00Q0 0.00CE:0Q0

Table D9.3: Deflections
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Figure 19.3: Crosstube Deflections Indicated by Vectors




AN T S A A
ﬁ!ikgéségbggﬂﬁsﬁﬁé
B2 sTR ) ¥ ’ ! e
Ko, Pt 511 — 12—
i 1 =8.3739ki02 oy
11 -1.88%57E+04 &’¢° 1kk535&$%?
4 1 -2.88i3e+04 '
$ 1 -3.%179B+04
6 1 ~i.é381B4od
7 1 -5.39%7B+04
8 i ~6.3826E4+04
9 1 -7.3808E+04
10 1 -7,3805E+04 R TR —
: 11 i -5.39275402  —
12 -8, 3987R40 — ——
13 1 -d.d3sce+od - < 1wl
11 -3.51798+04 ) C_Iine
15 1 -3.8621E+404 L:i RE: 2
18 1 =1.88%8E+04 Lmein 100 ndn 9
17 1 *1.2033E+04
18 i1 -~8:.273924+02
is 1 8.0802E+04
20 i 8.0é032+04 Figure D10.1: Point Location
24 1 8.06032404
32 1 8.060484+04
» . _ LoADS
4 SESGRELE il POINT FORCE X PORCE ¢ FORCE 2
Table D10.2: Principal Stresses
8 0. ~i.650¢453 .
403.. ..o 04
Table D10.1;: Applied Loads
DISPLACEMENT INFORMATION
POINT v v W RX RY RZ
1 0.000E+00 0.000E+00 -2.407E+00 1,811E-01 0.000E+00 0.000E+0QD
3 0.000E+00 ~3.382F+00 6.326E~16 1.049C-91 9,000E+00 ©.000E+QO
% 0,000E+00 -3.3862E+00 -6.245E-16 -1.049E-01 0.000E+00 0.CQ0E+00
7 0.000E+00 6.000E+00 2.407E+00 -1.811E~03 ©0.Q0CE+00 0.000E+00
8 0.C00B+00 -3.589E+00 %,478E-16 9.102E-02 0.000E+0C 0.000E+Q0
9 0.000E+00 -3.589E+00 -5.388E-16 -9.102E-02 0,000E+00 0.000E+90
35 0.000E+00 ~-2,786E-Cl ~1.931E+00 1.803E-01 0.000E+00 0.000E+0Q0
36 G.000E+00 -6.079E-01 -1.404E+00 1.783E-C1 0.000E+00 0.000E+00
37 0.000E+0U0 -9.795E-0L -1.104E+00 1.745E-01 0.000E{QU 0.000E+00
38 (0.000E+00 -1.3B3E+00 ~7.687E-01 1.687E~0) 0.000E+00 0.000E+0C
39 0.000E+00 -1.B04E+00 -4.9I6E-01 1.608E-01 0.000E+G0 0.000E+00
40 0.000E+00 -2,231E+00 -2.812E-01 1.%505E-01 0.000EI00 0.00CE+00
41 0.000E+00 -2.646E+00 ~1.31JE-01 1.379E-01 0.000E+00 0.00QE+00
42 0.000P+00 -3.015E+00 -4.003E-02 1.227E-01 0.00GE+00 O0.000E+00
43 0.000B+00 -3.0315E+D0 4.003E-02 -1.227E-01 0.000E+00 0.0CGOE!00
44 O0.000E+00 -2.646E+00 1.31i31E-01 -1.379E-01 0.000E+00 0.0QQE+00
45 0.000E+00 -2.231E+00 2.812F-01 -1.505E-01 0.000E+00 0,000E!00
46 (.00QE+00 -1.804E+00 4.9)6E-01 -1.608E-01 0.000E+00 0.000E+00
47 0.000E40G -1.38JE+00 7.687E-01 -1.687E~01 0.000E+00 0.000E+00
43 0.000E+00 -$.795E-01 1.104E+00 -1.745E-01 0.000E400 0.000E!Q0
49 0.000E+00 -6.079E-01 1.494E+00 -1.783E-01 ©0.000E+GO 0.000E¢00
50 0.000E+00 -2.786E-01 1.931E+00 ~3.805F-01 0.000E+0Q 0.000E+0Q0
S1 0.000E+00 -4.190B4+00 ©.0GOE+00 1.653E~09 0.CO0E+00 0.000E}0D

Table D10.3: Deflections
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PRINCIFAL STRESSES
ELE ggswn Rt T 7@%7“
NO. PT. Bil «—{ :
1 1  -6.4767E+03 e
2 1 -1.2421EB+04
3 1  =1.9466E+04 P ! ! ﬁﬁﬁg
4 1 -2.7482E+04 J
; S 1  =3,6314E+04
. 6 1 -4.57B1E+04
7 1 -5.S696E+04
8 1 -6.5886B+04
9 1 -7,5186E+04 ]
10 1 -7.61852+04 ”'v, [} na‘
11 1 -6.5885E+04 VI
12 1 -5.5697E+04 PULL 4117
13 1 -4.5781R+04 - o
14 1 -3.6313E+04 '4‘ L_%BE%
15 1  -2.7482E+04 L RERL 2
16 1 -1,9466E+04 limtion L udlo du |
17 1 -1.2421E+04
18 1 -6.4764E+03
19 1 8.3204E+04 -
20 1 B8.3203R+04 Figure D11.1: Point Location
21 1 B.3203E+04
23 1 8.322064E+04
LOADS
Table D11.2: Principal Stresses POINT FORCE X FORCE Y FORCE 2
8 0. -1.600E+03
L2 % 3,590k 03 9, i
Table D11.1: Applied Loads
DISPLACEMENT INFORMATION
POINT u v W RX RY RZ
1 G.000E+00 O0.0COE+00 -2.48SE+00 1.870E-01 0.000E+00 0.000E+00
3 0.000E+00 -3.491E+00 6.516E-16 1.083E-01 0.000E+0Q0 0.000E+00
5 0.000E+00 -3.491E+00 -6.453E-16 -1.083E-01 0.000E+00 ©.O00E+00
7 0.000E+00 O0.000E+00 2.485E+00 ~1.870E-01 0.000E+00 0.000E+00
8 0.000E+00 -3.705E+00 5.689E-16 9.336E-02 0.000E+00 0.QD0E+00
9 0.000E+00 -3.705E+00 ~5.567E-16 -9.396E-02 0.000E+00 0.000E+00
35 0.000E+00 ~2.876E-01 -1.993E+00 1.863E-01 0.000E+00 0.000E+0C
36 0.000E+00 -6.27SE-01 -1.542E:00 1.841E-01 0.000E+00 0.000E400
37 0.000E+00 =1.011E+00 -1.139E+00 1.801E-ul 0.000E+00 O0,000E+0Q
38 0.000E+00 ~1.427E+00 -7.935E-01 1.741E-01 0.000E+00 0.0ONE:00
39 0.000E+006 ~-1.863E+00 -5.095E-01 1.659E-01 0.000B+00 0.000E+00
40 0.000E+00 -2.303E+00 -2.903E-01 1.554E-01 0.000E+00 0.0G0E+00
41 0.000E+00 =2.731E£+00 -1.356E-01 1.423E-01 O0.000E+30 0.00UVE+00
42 0.000E+00 -3.,133E+00 -4.132E-02 1.266E-01 0.QCOE+00 ©.000E:00
43 0.000B+00 -3.133E+00 4.132E-02 -1.266E-01 ©0.000E+00 0.000E+00
44 0.090E+00 -2.731E+060 1.355E-01 -1.423E-01 O0.000E+0CG 0.G00E+00
45 0.000BE+D0 -2.303E+00 2.903E-01 ~1.554E-01 0.000E+.. 0.000E+00
46 0.000E+00 -1.863E+00 6.095E-01 -1.659E-0) 0.000E+00 0.000E+Q0
47 0.000E+00 -1.4_.7E+CO 7.935E~01 -1.741E-01 0.000E+00 0.G00E+00
46 ©.00UE+00 -1.011E+0C¢ 1.1J9E+00 -1.801E~01 0.000E+00 0.000E+00
4% 0.000E+00 -6.275E-01 1.542E+00 -1.841E-01 O0.000E+00 0.000E+00
50 0.000E4+00 -2.876E-01 1.993E+00 -1.863E-01 0,000E+00 0.000E+00
51 0.000E+00 -4.325E+00 0.000E+00 1.706E-09 0.000E+00 0.000Et00

Table D11.3;: Deflections
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PRINCIPAL 8TRESSES
ELB gg‘égmp: Wﬂ‘y"""ﬁ =TT T Y T T N T
NO. PT. 811 +—{ =+
1 1 -6.6791B+03 ) saieed
2 % -1.20809B+04 .
3 1 ~2.0074P+0d o ! T,
4 1 -2.8341B+0¢ 1
5 1 -~3.7448B+04
6 1 -4.7212E+v04
71 ~8.T43RE+04
8 A -~6.7945E+04
9 1 -7.8566E+04
19 1 -7.6766E+Q4
11 1 -6.7945E:04
i2 1 ~5.7437E4+04
13 1 -4.7212B:04 o
‘ 14 2 ~3,74492+o: *4'
15 1 =~2,.8341E+0 .
16 1 ~2.0075B+04 eovoeyee
- 17 1 ~1.2810E+04
18 1 ~6.8787E+93
19 1 8.5304E+G4
20 1 8.%B0IE410¢ Figure D12.1: Point Location
21 1 8.5803E+04
22 4 8.5803E+04 R
. . _ LOADS
Table DI12.2: Puncipal Stiesses POINT FORCE X FORCE Y FORCE 2
-] Q. -1.6%50B+03 0.
a 0, -~ - -+ 0
Table Di2.1: Appiicd Loads
DISPLACEMENT IHFORMATION
POINT U v W RX RY RZ
1 0.0U0E+00 O0.000E+00 -2.562EB+00 1.928E-01 0.000E+00 O0.0QOE+00
3 0.000E+00 -3.600E+00 6.760F-16 1.116E-01 0.000E+00 0.00CE+00
S 0.0GDE+00 -3.600E+00 -6.661E-16 -1.116E-01 0.000E+00 0.000E+00
7 O0.0J0E+00 O0.000E+00 2.562E+09 =-1.92BE-01 0.000E+00 0.000E+00
8 0.CQ0E+Q0 -J.821E+00 5.860E-16 9.68%E-02 0.000E+0Q 0.000E+00
9 0.Q000E+00 -3.821E+00 -5.747E-16 -2,689E-02 O0.00CGE+0GC 0.000L+00
35 0.900E+00 -2.966E-01 -2.056E+00 1.921E~01 0.000E+00 O0.000E+00
36 O0.000E+00 -6.471E-01 ~1.590E+00 1.8%8E-01 O0.000B+00 O0.00O0E+00
37 0.000E+00 -1.043E+00 -31.175E+00 1.B57E-01 O.000EB+00 0.000E+00Q
38 0.000E+00Q0 -1.472E+00 -8.183E-01 1.796E-01 G.000E+00 (.000E+00
39 0.000E+00 =-1.921E+00 ~-5.254E-01 1.711iF-01 0.000E+00 0.000E+Q9
40 0.Q00E+00 =2,3785E+00 -2.994E-01 1.602E-01 0.0Q0E+0C O.00QE+00
41 O0.900E+00 -2.817FE+00 -1.398E-01 1.468BE-01 O0.000E+00 O.000E+00
42 0.000E+00 -3.231E+00 -4.261E-02 1.306E-01 O.000E+00 0.000E+00
43 0.000E+00G -3.231P+00 4.261E-02 -1.306E-01 O.00QE+00 0.Q00E+00Q
44 0.0C0E+00 =-2.317E+00 1.390E-01 -1.468E-01 O.OGOE+00 O.O0Q0QE:00
45 O0.000E+00 -2,.375B+00 2.994E-01 ~1.602E-01 O.O000E+00 O0.000E+00
46 0.0N0B+00 -1.921E+00 S.254E-01 -1.711E-01 O.OOOE+00 O.000E+00
47 0.000E+0Q ~1.472E+00 8.183E-01 -1.796E-01 O.Q00E4+00 O.00Q0E+00
48 0.CO00E+00 -1,043EB+C0 1.175E+00 -1,857E-01 O0.0QQ0E+00 O.000E+00
49 0.0Q0E+00 -6.471E-01 1.590E+400 -1.8S58E-01 0.0Q000E+00 O0.000Et00
50 0.000E+00 -2.966E-01 2.056E+00 ~-1.921E-01 J.000E+00 O.Q00QE+00
S1 0.000E+00 -4.461E+00 0.000B+00 1.759E-09 0.000E+00 0.000E+00

Table DI12.3: Deflections
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PRINCIPAL STRESSES
ENVELOPE
ELE STR rm' T UK~ Y L~
NO. PT. s11 _WEy |
1 1 -6.8820E+03 e
2 1 ~1.3198E+04
3 1 -2.0682E+04
4 1 -2.9200E+04 gf“ SSQ‘ ‘
§ 1 -3.e583E+04
6 1 -4.8642E+04
7 1  -5.9178E+04
8 1 -7.0004E+04
9 1 -8.0947E+04
10 1 -8.0947E+04 000k p—
' 11 1 ~7.0004E+04 ]
i 12 1 -5.9179E+C4 wmiﬁﬁﬁL__
13 1 -4.B642E+04 Tl
: , 14 1 -3.8583E+04 "=y F’}Bﬁﬁ‘
15 1 -2.920CE+u4 ij 1 g;ﬂ‘
16 1 -2.0683E+04 " oy YN P
17 1 -1.3197E+04
18 1 -6.8811E+0)
19 1 8.8404E+04 y
20 1 8.8403E+04 Figure D13.1: Point Location .'-
21 1 8.8403E+04 .
22 1 8.8404E+04
LOADS
Table D13.2;: Puncipal Stresses POINT FORCE X  FORCB Y FORCE 2
] 9. ~1.700B+03 0. e
9 0. -1.70GE+03 0. ‘
L 3 -
Table Di3.1: Applied Loads W
DISPLACEMENT INFORMATION
POINT u v W RX RY R%
1 0.000E+00 0,.000E+00 -2.640E+00 1.987E-01 0.000E+00 0.000E+00
3 0.000E+Gu ~3.709E+0u 6.991F~16 1.150E-01 O.00CE+00 0©.000E+00
S 0.000E+00 -3.709E+CO ~6.870E-16 -1.150E-01 0.000E+00C 0.000E+C0
7 0.000BE+00 0.000E+00 2.640E+00 -..$87E-01 0.00GO0E+00 0.000E+00
8 0.000E+0G -3.937E4+00 6.0B0E-16 9.983E-02 0.000E+00 0.000E+Q0
9 0,000B+00 -3.937E+00 -5.927E-16 -9.983E~02 0,000B+00 0.000E+00
35 0.CQOE+00 -3,055E-01 -2.118E+00 1.979E-01 0.000E+00 0,Q00E+0C
36 0.V00E4+00 -6.667E-01 -1.638E+00 1.956E-01 0.000E400 0.CO00E+00
37 0.0GOE+00 ~1.074E+00 -1.211E400 1.913E-01 O0.000E+00 0.000E+00
38 0.000E+00 -1.516E+00 ~8.431E-01 1.65CE-01 ©0.000E+0C 0.UGUE:0u
39 0.GO00B+00 -1.979E400 -5.413B-¢1 1.763E-01 0.0COE+00 0,Q00E+00
40 0.000F+00 -2.446E+00 ~3.084E-01 1.651E-01 0.000E+00 0.000E+00
41 0.000E+00 -2,902E+00 -1.440E-01 1.512E-01 0.000E+00 0.000E+00
42 O0.000E+00G ~3.328E+00 -4.391E-02 1.345E-01 0.000E+00 0.000E+C0
43 0.000E+00 -3.328E+00 4.391E-062 -1.346E-01 0.600E+00 0.000E+00
44 0.000E+00 -2.902E+00 1.440E-01 -1,512E-01 0.000E+0G 0.0COE+00
45 O0.000E+00 -2.446Z+00 3.0B4E-01 ~1.651E-01 0.000E+G0 0,000E+00
46 0.000E+00 -1.979E+00 5 413E-01 -1.763E-01 0.000E+00 0.000E+00
47 O0.0COE+00 -1.516E+06 8.431E-01 -1.850E-01 0.000E+00 0.000E+00
48 0.000E+00 -1.074E4+00 1.211E+00 -1.913E-01 0.000E+00 O0.000E+00
49 0.000E+00 -6.667E~01 1.638E+CO -1.956E-01 0.0C0E+00 O,Q00E+00
S0 0.000E+00 =3,055E-01 2.118E+00 -1.979E-01 0.000E+00 0.0Q0E+0C
51 0.000E+00 -4.59GE+0G 0.000E+00 1.812E-09 0.000E+00 0.000L!100

Table D13.3: Decflections
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PRINCIPAL STRESSES
ENVELOPE -
ELE STR [T Rl 1 L LN
NO. PT. 511 Eﬂ;
1 1 -7.0832E+03 rowaln
2 1 ~-1.3586E+04
3 1 -2.1290E+04 '
4 1 -3.0059E+04 A N‘
s 1 -3.9718E+G4
6 1 ~5,0072E+04
7 1 -6.0918E+04
a 1 -7.2061E+04
9 1 ~-8.3328E+04
10 1 -8.3328E+04 :HF:* F
11 1 =-7.2062E+0¢ —Wr.
12 1 -6.091%E+04 A o S,
13 1 ~5.0072E+04 . r R
‘ 14 1 -3.9718E+04 ’ v TR
15 1 -3.0058E+04 '—1 L A
16 1  -2.1291E+04 Lomtin _ioms Y
17 1 -1.3585E+04
18 1 -7.0831E+03
19 1 9.1004E+04
20 1 9.1004E+04 Figure D14.1: Point Locauon
21 1 9.1004E+04
22 1 9,.1003E+04
LOADS
Table Dt4.2: Principal Stresses POINT FORCE X FORCE Y FORCE 2
8 0. -1.7850E40) 0.
Table D14.1: Applied Loads
' DISPLACEMENT INFORMATION
POINT u v W RX RY RZ
1 0.000E4+00 O0.000B400 ~2.717E+00 2.045E-01 O0.Q00E+00 0.0CQE+00
3 0.000E+00 -2.B1BE+00 7.3i60E-16 1,184E-01 O0.000FE+00 0.0QO00QE+00
5 0.000E+00 -3.810F+00 -7.095E-16 -1.184E-01 0.000E+00 0.000E+00
7 O.000E+00 O.00QE+00 2.717E+00 -2.045E-01 O.QOQE+00 O0.QO0CE+00
8 O0.000E+00 -4.0%3JE+00 6.221E-16 1.028E-0) O.00O0OE+00 O0.000E+00
9 O0.00CBE+00 -4.031B+00 -6.3121E-16 -1,028E-01 O©.0COE+00 0.000E+00
35 0.000B+00 ~-3.145E-01 -2.1B0E+00 2.037E-01 O0.0O00E+00 0.000E+00
35 0.000B+00 -6.8831E-01 -1.6878+4+00 2.013E-01 O0.000E+00 90.000E+00
37 0.000B+00 -1.106E+00 -1.246B+00 1.970E-01 0.000E+Q00 0O.0Q00E+00
38 0.000E+00 -1.561E+00 -8.679E~-01 1.904E-01 O0.000E+00 0.000E+GO
39 0.000E+00 ~2.03784+00 -5.572B-01 1.815E-01 0.COQE+00 0.000E+00
S 40 0.000E+00 -2.%18E+00 -3.175E~-01 1.700E-01 O0.000E+0C O0.000E+00
- 41 0.000E+00 =-2.987E+0C -1.483E-01 1.557E-01 O0.000E+CO0 O0.000E+00
42 0.000E+00 -2.426E+00 -4.520E-02 1.385E-01 0,000E+00 O0.000E+00
43 0.000E+00 -3.426E+00 4.520F-02 ~1.385F-01 O0.000E+00 0.000E+00
44 O0.000E+00 -2.987E+00 1.483E-C1 -1.557E~01 0.000E+00 0.000E+00
° 45 0.000B+00 -2.518E+00 23.175E-01 -1.700E-01 0.000E+00 0.000E¢00
! 46 O0.000E+00 -~2.0372+060 5.572E-01 -1.815E-0i 0.000E+CO0 0.0CQE+00
47 O0.000R+00 -1.5S61E+00 8.679E-01 -1.904E-01 O0.000E+00 O0.OO0OE+00
45 O.000E+00 -1.106E+00 1.246E+00 -1.970E-01L 0O.000E+00 0.000E+00
49 0.0C0E+00 -6.863JE-01 1.687E+00 -2.013E-01 0.000E+00 0.000E+0C
50 0.000E400 -3.145E-01 2.180E+00 =-2.037E-01 O.COOE+00 0.000E+00
51 0.000E+00 -4.731E+00 O.000E+00 1.866E-09 0.000E+00 O0.000E+00
Table B14.3: Deflections

99




160G T 1

T oI
[ i P
[ —_hal Lty )
x “3'! ‘
Mk L [ 37¢ —— i
¥ oy M
- | T
X I X ]
§ 00a2s0¢ LEFLEC) 1O 3 O8E. 04 22 OEC-9t 1) M4
Figure D14.2: Deflected Crosstube
101G CA% T
|
[T W A e
TV ETRLTTN |
" " 1]
|.IE;Hi -
[T _ PO WYY
X iiﬁ'i
MODEL oers | :5-
i—| i——t' 1 ;aj:
X x &l‘? 1]
§ SELN CLHECIION (GLOBAL; ) 14 3 Gque.a | 22.06C-91 1.2v ]

Figure D14.3: Crosstube Defiections Indicated by Vectors




FRINCIPAL STRESSES

ENVELOPE
ELE STR
NO. PT. s11
1 1 -7.2860E403
2 1 ~1.39731R+04
3 1 -2.1899E+04
) i ~3.0918E+04
5 1 -4.08%3E+04
6 1 ~35.1503E+04
7 1 ~6.2658R+04
8 1 -7.4120B+04
9 1 -8.5706B+04
10 1 -8.5709E+04
11 1 -7.4121E+04
12 1 -6.2659E+04
13 1 -5.1804R+04
14 1 -4.08%3B+0
15 1 =3.091BE+0
16 1 -~3.1899E+04
17 1 =1.3974B+04
18 {1 -7.,38%8E+03
19 1 9.36038+04
20 1 9.3604E+04
21 1 $.360484+04
22 1 9.3604E+04

bl

b
Table D15.2: Principal Stresses

- =l 1
v v M
- L
Lﬁ! l&_ [19 i g
Figure D15.1: Point Location
) LOADS
POINT FPORCE X  FORCE Y FORCE 2
] G, -3.800B+03 0.
b - 0, ~1,800E403 _ __ Q.
AR R
Table D1S.1: Apphed Loads

DISPLACEMENT INFORMATION
v

POINT U W RX RY RZ
1 O0.000E+00 O.Q00B+00 -2.79S5E+00 2.103E-01 O.CQQCGE+00 O.O0GOE+00
3 0.000E+00 -13.927E+00 7.355E-16 1.218B-01 O0.000E+00 0,000E+00
S O0.000E+00 -3.927E+00 -7.286E-16 ~1.218E-01 O.000E+0Q¢ 0.000E+00
7 O0.000E+00 O0.000E+00 2.795B+00 -2,1032-01 O0.000F+0C O0.000E+00
& QO0.000E+00 -4.168E+00 6.396E-16 1.057E--01 O.000E+0C 0O.000E+00
9 O0.000E+00 -4.168E+00 ~5,286E-16 —~1.0U57E-01 O.0GOE+00 0.000E+00Q
35 0.032F+00 =-3.23%E-01 ~-2.243E400 2.096E-01 O0.000E+00 O0.000E+00
36 G6G.000E+00 -7.05SE-01 -1,735E+00 2.071¥-01 0.000B+00 O.00CE+00
37 0.00CE+00 -1.31327E+00 -1.,282E+00 2.026E-01 O.00JE+00 0.000E+00
38 0.00018400 ~1,.605B+400 -8.927E-01 1.9%9E-01 O,.000E+00 O0.000E+00
39 0.000E+0Q ~2.095E400 -5.732E-01 1.867E-01 0.000E+00 O0.000E+00
40 0.000E+00 -2.59CF+00 -3.266E~-01 1.748L-01 O.00OE+00 O.O0COE+00
41 O0.Q0VE+00 -3.073E+00 -1,525E-01 1.801P-01 O.000E+00 O.O0OOE+00
42 O0.000E+00 =3.524E+420 ~4.649E-02 1.425E-01 O.000E+00 0.000E+00
43 0.000E+00 ~).524E+00 4.64%E-02 -1.425E-01 O0.000E+00 O0.000E+00
44 O0.00CE+00Q0 -3.073E+0Q0 1.525E-01 -1.60iE-0)1 O.000E+00 O.000E+00
45 0.C00E+0Q -2.590E400 3.266E~-01 ~1.748E-01 O0.00CE+00 0.00CE+00
46 O0.000E+00 -2.095E+00 S,732E-01 -1.867E-0) O.000E+00 0.000E+00
47 O0.000E+00 ~1.605E+00 8.927E-01 -1.959E-0) O0.000E+00 O0.000E+00
48 0.000E+00 ~1.137E+00 1.2B82E+C0 -2.026E-0Y O0.0COE+00 0.000E+0Q0
49 0.000E+00 ~7.059E-0) 1.735F+00 -2.071E-01 O.O000E+00 O.0COE+00
50 O0.GOO0E+00 -3.235P-01 2.2¢3C+00 -2.096E-01 O.000E+00 O0.000E+0QQ
51 O0.000E+00 -~4.866E+00 0.000FE+00 1.919E-09 O.00QE+00 O.000E+00
Table D15.3: Deflecions
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Table D16.2;: Delcctions

103

pnxug&sAL sguzssts
ELOP —
ELE 8TR b Tmm e R
NG, PT. 611 *4
101 -1.1377g+03 routin
31 ~2.2307E+04 /“"” W
4 1 -3.1776E+04 ,
5 1 ~4.1988B+04
6 1 ~%,2934E+04
7 1 -6.4400E+04
8 1 -7.6181!+02
9 1 -8.0089B+0 )
10 1 -8.8089E+04 Bt e
11 1 =-7.6180E+04 PR 2 N
12 1  ~6.4400E+04 - AT - i
13 1 =5.,2934F+0 s (RN =
. 14 1 -2.1988E+0 ,v[ ;:%;g}} :
15 1 -3.1775B+04 LU :
16 1 -2.2308B+04 Lo ooty i uge =
17 1 -1.3362!+04 i
18 1 ~7.4877E+03 i
19 1 9.62048404 " e
20 1 9.6204E+04 Figure D16.1: Point Location
21 1 9.zzo4z+o4 p
28 1 9.6204E+04 £
. LOADS 5
Table D16.2: Prncipal Suesses
8 0. -1.850E+0) e
) 0. ~1,850E+03 0. :
» R R -]
Table D16.1: Apphed Loads
DISPLACEMENT INFORMATION :
POINT u v W RX RY RZ ¥,
1 0.000E+00 0.000E+00 -2.873E+00 2.162E-01 0.000E+00 0.000E+00 =
3 0.000E+00 -4.036E+00 7.481E-16€ 1.252E-01 0.QQ0E+00 0.0J00E+00 ]
§ 0.000E+00 --4.036E+D0 ~7.494E-16 -1.252E-01 0.000E+00 0.00G0E+00 5y
7 0.000E+00 ©.Q00E+D0 2.873IE+0C -2.162E-01 Q.000E+00 0.00CE$00 ¥
8 O0.000E+00 -4.284B+00 6.484E-16 1.086E-01 0.GOGE+00 0.00GE+00 i
9 0.000E+t0Q -4.284E+00 ~6.465E-16 -1.086E-01 0.000E+00 0.000E+00 v
35 0.000E+00 =-3.325E-01 -2.305E+00 2.154E-01 0©.000E4G0 0.000E+00 i
36 ©.000E+00 -7.256BE-01 -1.783E+00 2.128E-01 0.000E+00 0.000E+00 .
37 0.000B+00 -1.169E+0G -1.318E+00 2.082E-01 G.COOE+00 0.000E+00 :
38 0.000B+00 ~1.6%50F+00 -9.17%E-01 2.013E-01 0.000E+00 0.Q00E+00
39 0.000E+00 -2.154E+00 -5.8%1E-01 1.919E-01 0.0Q00E+00 0.000E+00
40 0.000E+00 -2.462E+00 -3.3S7E~01 1.797E-01 O0.000E+00 0.900E+00 :
41 0.000E+00 -3.158E+00 -1.567E-C1 1.646E-01 0.000E+00 0.0GGE+00 3
42 0.000E+00 =-3.622E+00 -4.776B-02 1.464E-01 0.CGO0E+00 0.CQQE+00 |
43 0.000E+00 -3.622E+00 4.778E-02 -1.464E-01 0.COQE+00 0.000E+00
44 0.000E+00 -3.158E+00 1.567E-01 -1.646E-01 0.000E+00 0.000E+00 ,
45 0.000BE+00 -2.662E+00 3.357E-01 -1.797E-01 0.000E+00 0.CO0E+00 o
46 0.000E+00 -2.154E+00 5.891F-01 -1.919E-01 0.000E+00 0.000E+00 K
47 0.000E+00 -1.650E+00 9.175E-01 -2.013E-01 0.000E+00 0.GQ0E+D0 St
48 0.000E+00 -1.169E+00 1.318E+00 -2.082E-01 0.0GQ0E+00 0.0QQ0E+uC i
49 0.000E+00 ~7.2558-01 1.783E+00 -2.128E-01 0.000E+00 O.0Q00E+CO N
50 0.000E+00 -3.325E-01 2.305E+GQ -2.154E-01 0.000E+00 0.000E+00 =
51 0.000BE+00 -5.001E+00 0.0C00E+00 1.972B-09 0.000E430 0.000E+00 W
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Table B1%.i: Applied Loads

DISPLACEMENT INFORMATION
POINT U v W RX RY RZ

31 0.000E+09 0.000E+00 -7.871E-G1 6.754E-02 0.00CE+00 0.GU0E+00

33 0.000E+00 -1.261E+00 4.425E-16 4.164E-02 0.000E¢00 0.000E+QO

35 0.000B+00 -1.261E+00 -3.755E-16 -4.164E-02 0.000E+00 0.000E+00

37 0.000E+00 O0.009E+00 7.871E-01 =-6.754E-02 (0.000E+00 G.0Q0E+0O

38 0.000FE+00 -1.455E+00 2.864E-16 2.818E-02 0.000E+00 0.000E+00

- 39 0.000E+00 -1.455E+00 -2.450E-16 ~-2.818E-02 (.0COE+00 0.000E+00

B 40 0.000E+00 -1.229E-0)1 -6.394E-01 6.728E-02 (C.Q00E+Q0 0.00GE+00

K 41 0.000E+00 -2.570E~01 -5.03BE-0! 6.646E-0Z 0.000E+00 0Q.000E+00

42 0.000E+00 -4.001E-01 -3.824E-01 6.504E-02 0.000E+t00 0.000E+09

43 O0.00CE+00 -5.491E-01 -2.767E-01 6€.298€£-02 O0.GOGE+00 0.000E+00

44 0.000E+00 -7.008E-0! ~-1.878E-01 6.022E-02 0.000E+00 0.00VE+GQ

45 0.000E+00 -8.517E-01 -1.160E-01 5.673E-02 90.000E+00 0.000E+VU

46 0.900E+00 -9.980E-01 ~6.148E-02 S5.249E-02 ¢.QCQE+00G 0.000E+00

47 0.U00E+0C -1.136E+0G -2.330E-C2 4.747E-02 0.000E+00 0.900E+00

. 48 0.000E+00 ~1.136KE+00 2.330E-02 -4.747E-02 0.000E+00 0.000E+00

49 0.000E+00 -9.9B0E-01 6.148E-02 -5.249E-02 0.000E+00 0O O000E+0C

50 0.000E+00 -8.517E-01 1.160E-01 ~5.673E-02 0.090E+00 0.000E+00

. 51 0.00GE+00 -7.008E-01 1.378E-01 -6.022E-02 (0Q.Q00E+GQ 0Q.000E+00

* . 52 0.000£+400 -5,.491E-01 2.767E-01 -6.298E-02 0.000E+00 GO.000E+00

N &3 0.000E+00 -4.001E-01 3.B824E-Cl -6.504E-02 0.000E+90 0.000E+0GO

54 0.000E+00 ~2.570E-01 5.038E-01 -6.646E-02 0.000E+00 0.000E+00

- 55 0.000E+00 -1.22Y9E-01 6.394E-01 -6.728E-02 0.000E+00 0.000E:100
| 56 1.000E+00 -1.599E+00 0.000E+00 -1.605E-11 0.000E+00 0.000E+00 N

Table D17.3: Deflections
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PRINCIPAL STRESSES
ENVELOPE
ELE STR m‘ TERTE O™ 1 TIRRM T )
NO. PBT. s11 +_L . 2
1 1 -3.3628E+03
2 1  -6.3921E¢03 o
3 1 -9.7521E+93
4 1 =1.3398E+04
5 1 -1.7285E+04
6 )1 -2.1368E+04
7 1 -2.5600E+04
8 1 -2.9939E:+04
9 1 -3.4345E+04
10 1 -3.4345E104 S0 ) -
i i -2.9939E+04 b j%F...L“
12 1 -2.5600F+04 - ., -
13 1 -2.1368E+04 T
: , 14 1 -1.7286E+04 ' o
15 1 -1.339BE+04 * 3 1T
16 1 -9.7520E403 a;Ln e [ 28,
17 1 -5.3918E+03
g 18 1 -3.3626E+0.
19 1 -4.2864C. 14
20 1 -4.2B64E+04
21 1 -4.2864E+04
22 1 -4,2864E+014
Table B18.2: Puncipal Stresses

DISPLACEMENT INEFORMATION
POINT U v W RX RY KZ
31 0.000E+0Q0 O0.000C+00 -1.049E+00 9.005E-02 0.000E+0C O0.000E+00
33 0.000E+90 -1.68ZE:00 5.883E-16 5.552E-02 0.000E+00 CO.CUDE+Q0
35 0.000E+00 -1.682E+0C ~-4.948E-16 -5.552E-02 Q.000E+00 0.000E:0"
37 0.000E+00 G.000E+00 1.049E+00 -9.005E-02 0.000E+00 G(.000E+0QUG
38 0.000E+00 -~1.940E+00 2.813E-16 3.757E-02 (Q.000E+QG0 0.000z+00
39 0.000E+70 -1.940E+00 ~3.231E-16 -~3.757E-02 0.000E:00 (.000E+00
40 0.000E+00 -1.638E-01 -8.525E-0% 8.970E-02 0.000E+00 0.000E+0O
41 0.000E+00 -3.427E-01 -6.718E-01 8.862E-02 0.00GE+0C 0.000E+00
42 0.CO0E+0QC ~-5.334E-C1 ~5.099E-C1 8.672E-02 (.000L+00 (Q.000E:+00
43 0.000E8+0Q0 -7.321E-01 -3.690E-01 8.337E-02 ©.000E+00 OC.000E:00
44 0.000E+00 -9.345E-01 -2.503E-01 8.029C-02 0.000E+00 (.00QE+GO
45 0.000E+00 -1.136E+00 -1.547E-01 7.564E-02 0.000E+QQ0 0.000E+0Q0
46 0.000E+00 -1.331E+0C -8.198E-02 €.999E-02 0.Q00E+00 Q.000E+00
47 0.000E+00 -1.514E+00 -3.107E~02 6.329E-u2 (.Q0CE+00 0.000E+00
48 0.000E+00 -1.514E+00 3.107E-02 -6.323E-02 0.000E+00 0.000L 00
49 0.000E+00 -1.331E+00 8.198E-02 -6.999E-02 (.000E+00 0Q.000E+00
. 50 0.000E+00 ~1.136E+00 1.547E-Ql -7.564E-02 0Q.000E+GO 0.000E+0D
51 0.000E+00 --9.345E-01 2.503E-01 -8.029E-02 0.GO0E+00 0.000k+00
52 0.000E+00 ~7.321E-C1 3.690£-01 -8.397E-02 (.000E+00 0.000E+00
$3 0.000E+¢00 -5.334E-01 5.099E-01 -8.672E-02 0.0GOE+00 0.009E+00
54 0.0006:00 -3.427E-01 €.718E-01 -8.8672E-02 0.000E+00 0.000E+00
55 0.000E+00 -1.638E-01 8.525E-01 -8.9/0E-02 Q.000E+20 0.0G0E+QY
56 0.Q00E+(¢0 -2.132E+Q0 0.000E+00 -2.140E-11 Q.000E+00 0.00G0E+00

Table D18.3: Deflections
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PRINCIPAL STRESSES
ENVELOPE
ELE STR [T — ORI T ¥ IR0 RAT T
HNo. PT. s11 ti v
1 1 -4.2035E+03 -
2 1 -7.5300E+03
3 1 -~1,2190E+04
4 1 -1.6748E+04
S 1 ~2.1607E+04
6 1 -2.6710E+04
7 1 -3,2000E:+04
8 ) -3.7423E104
9 1  -4.2932E+04
10 1 -4.2932E+04 - -
11 1 -3.7424E+04 - .Ezg,viﬁj;‘?:
12 1 -3.2000E+04 Ny, iy —
13 1 -2.6710E8+04 TN
14 1 -2.16078+04 -, T imu
15 1 =1.6748E+04 TR
16 1 -1.2190E+04 ;;Lu 1o n
17 1 -7.9895E+03
18 1 =-4.2037E+03
19 1 -5.3580E+04 ]
2 1 ~5.3580C+04 Figu R i ;
o1 1 % 35808 +04 gure D13.1: Point Locaticn
22 1 ~5.35G0E+04
Table D19.2: Principal Stresses
1038 s s Al
Table D19.1: Appliad Loads
DISPLACEMENT INFORMATION
POINT u v W RX RY R
31 0.000E+00 0,000E+G0 ~1.312E400 1.126E-01 0.000E«00 0.000E:00
33 0.000E+00 -2.192E+00 7.393E-16 6.940E-02 0.000E+00 0.000E+D0
35 0.000E+00 -2.102E+00 ~6.1B6E-16 -6.940E-02 0.000Et0Q0 0.000E+0D
37 0.000E+00 G.000E+00 1.31ZE+00 -1.126E-01 0.000E+00 0.000E+00
38 0.000E+00 -2.424E+00 4.7BOE-16 4.696E-02 0.000E+CO 0.000E+Q0
39 0.000E+00 -2.424E+00 ~4.0389E-16 ~4.696E-02 0.000E+00 0.000E+00
40 0.000E+00 -2.048E-01 -1.066E+00 1.121E-01 0.000E+00 0.C00E:00
41 0.000E+00 -4.284E-01 -8.397E~01 1.108E-01 0.000E+00 0.CO0JE¢00
42 0.000E+00 -6.668E-01 ~6.374E-01 1.084E-01 0.000E400 0.000E+00Q
43 0.000E+00 -9.152E-0} ~4.612E-J1 1.050E-01 0.00QE+00 0.000E+00Q
44 0.00CE+0Q0 -1.168E+00 -~3.129E-01 1.0G4E-01 0.000E+0Q0 0.000E:00
45 0.000E+00 ~1.420E+400 -~1.934E-01 9.456E-02 0.0Q0E<Q0 0.0GOE+00
46 0.GO00E+00 -1.663E+00 ~1.025E-01 8.749E-02 O0.0Q0E+0Q 0.000E:CO
47 0.000E+G0 -1.893E+00 ~3.883E-02 7.911E-02 0.000E+00 0.C0CE+00
48 0.GOOE+00 -1.893E+00 3.883E-02 -7.911E-02 0.000E+00 0.000E:00
49 0.000E+00 -1.663E+00 1.025E-01 -86.749E-02 0.000E+00 0.000E:00
S0 0.000E+CO ~1.420E+00 1.934E-01 -9.456E-02 0.000E+00 0.000E+00
51 0.0005+00 -1.168&+00 3.129E-01 =-1.004E-Q1 Q.0GOE+QQ 0.000E+00
52 0.000E+00 -8.152E-01 4.612E-01 -1.050E-01 0.0Q0E+Q0 0.000£+00
53 0.000E+00 -6.66BE-01 6.374E-91 -1.084E-01 0.000E+00 0Q,000E:00
$4 0.000E+CC -4.2842-01 6.397E-01 -1.108&-01 0.000E+00 0.000L+00
%5 0.000E+00 -2.048E-01 1.066E+00 -1.121E-01 0.000E+00 0.000E+09
56 0.000E+00 -2.665E+00 0.000E+0Q =-2.675E-11 0.000E+0Q 0.000E«GO

Table D19.3: Deficctions




TODTHG TR 1

s

X :
6.0008,0¢ N DEFLECTIORK 3 0tae. e - -3 342

Figure B19.2: Deflected Crosstube

TG I~ 1

i} Py i £

. BN
1 S WO R it A1
Il.uu';u DGHEC]ION (DB ) 16 3.0KC. N it

Figure D19.3: Crosstube Defiections Indicated by Vectors

110




PRINCIPAL STRESSES
ENVELGPE
ELE STR Tq' 1 LY .
NO. PT. s11 ti
1 17 -5.0446E+C3 -
2 1 ~9.5880E+03
3 1 -1.4629E+04
4 1 -2.0098E+04
S 1 -2.5928E+04
6 1 -3.,2052E+04
7 1 ~3.8400E+04
8§ 1 -4.4908BE+04
9 1 -5.1518E+04
10 1 -5.151BE+04 FWM
11 1 -4.4908E+04 b ol
12 1 -3.84C1E+04 s e —
13 1 -3,2053E+04 LA
. 14 1 -2.5927E+04 R TR
15 1 -2,.009BE+04 (N1 il
16 1 -1.4628E+04 IJ“ (e a0y,
17 1 -9.5374E+03
18 1 -5.0442E+03
19 1 -6.4297E+04
20 1 -6.4296E+04
21 1 -6.4296E+04
22 1 ~6.4296E404
Table D20.2: Principal Stresses

Table D20.1: Applied Loads

DISPLACEMENT INFORMATION
POINT U v w RX RY RZ
31 0.000E+00 Q.000E+00 -1.574E+00 1.351E-01 O0.000E+00 0.00G0E*00
33 0.000E+0Q -2.523E+00C 8.851E-16 8.329E-02 0.Q00E+00 0.000E:+0Q0
35 0.000E+00 -2.523E+00 -7.509E-16 -8.329E~02 0.00CE+Q0 0.0Q0E+0D
37 O0.000E+0¢ 0.000E+Q0 1.574E+00 -1.351E-01 0.000E+0Q 0.Q00E+0QQ
36 0.000E+00 -2.909E+00 5.728E-16 S5.635E~02 (0.000E+(0 0.000E+00
3¢ O0.000E+00 -2.909E+00 -4 .9C1E-16 -5.635E-02 0.000E+00 0.COQE:(Q0
40 0.000E+00 -2.457E-01 -1.279E+00 1.346E-01 0.000E+00 C.00Q0C+00
4] 0.000E+00 ~S5.141E-01 -1.06GBE+00 1.329E-Q1 0.000E+Q0 O0.COOQE+0C
42 0.000E+00 -8.002E-01 -7.649E-01 1.301E-01 0.000E+00 0.000E+(O
43 0.000£+C0 -1.098E¢0D0 -5.535E~01 1.260E-0} C.000E+Q0 0.000E+00
44 0.000E+00 ~3.402E4+00 -3.755E-01 1.204E-01 0.000E+Q00 0.000E+Q0
45 0.000E+00 -1.703E+00 -2.321E-01 3.135E-01 0.000E+00 0.0C0E+00
16 0.000E+0Q -1.996E+00 -1.230E-01 1.Q050E-01 O0.000E+00 0.00QE+00
47 0.000E+00 -2.272E+00 -4.660E-02 9.494E-02 0.000E+Q0 0.000E+00
48 0.000E+0G ~2.272E+00 4.660E-02 -9.494E-02 0.000E+CQO 0.000E+00
49 0.000E+90 -1.996E+00 1.230E-01 -1.050E-01 0.000E+00 0.000E+9C
5¢ 0.000E+00 -1.703E+00Q0 2.321FE-01 -1.135E-0} 0.000E+00 0.0CC0E+00Q
51 0.000E+00 -1.402E+00 3.755B-01 -1.204E-01 0.000E+00 0.000E+0Q0
52 C.000E+00 -1.098E+00 5.535E-01 -1.260E-Q1 0.000E:00 0.000E+00
53 0.000E+00 =-6.00ZE-01 7.045%58-01 -1.35Gi8 0r 0.000C:00 ¢.00s5:0¢C
54 0.000E+00 -5.141E-01 1.008E+00 -1.329E-01 0.000E+Q0 0.CO00F:0Q0
55 0.000E+00 -2.457E-01 1.279E+00 -1.346E-01 0.000E+00 0.000E+Q0
56 0.000E+00 -3.198E+00 0.000E+00 -3.209E-11 0.000E+00 0.000E+00

Table D20.3: Deflections
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PRINCIPAL STRESSES

-ENVELOPE
ELE STR L A i e S ).

NO. PT. s11 wa
- =5.8B49E+(3
~1.1186E+04 v

~1.7066E104
~2.3447E104
~3.0250E+04
~3.7393E+01
~4.4800E+04
~5.2333E4+04
~6.0104Ei04

~6.0104E+04 - —
~5.2393E+04 = ! :!{;%WF
~4.4801E+04 W, s —
~3.7394E404 O
~3.0250E+04 o=y ol ]
~2.3447E+04 + U IHER
~1.7066Et04 sondine e AT,

~1.1186E+04
~5.8854E+03
~7.5013E+04
:; . ggigg:g: Figure D21.1: Point Location
~7.5013E104
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Table D21.2: Pnincipal Stiesses

DiSPLACEMENT [NEQRMATION
POTNT §) \Y W RX RY RZ

31 0.000E+00 O0.000Et00 -1.837E+00 1.576E-01 0.000E+00 0.000Et00

33 0Q.000E+00 ~2.943E+00 1.033E-15 9.7178E-02 0.000E+Q00 O.000E:+00

35 O0.000E+00 ~2.943E+00 -8.639E-16 -9.717E-02 O0.0600E+00 0.000E+D0

37 0.000E+00 O0.000E+00 1.837E+00 -1.576k-01 0.000E+00 0.000E:00

38 0.000E+Q0 ~3.394E+00 6.673E-16 6.574E-02 0.000E+0D0 0.000E:00

39 0.000E+00 -3.394E+0Q0 -5.640E-16 -6.574E-02 0.000E+00 O.000E+(QC

40 O0.00CE+00 ~2.867E-01 -1.492E+00 1.570E-01 0.000E+00 0.000E+00

41 0.000E+00 ~-5.998E-01 -1.176E+00 1.551E-01 O0.000E+00 ©.000E+00

42 0.000E+00 -9.335E-01 -8.924E-01 1.518E-01 O.000E+00 0.000E:00

43 O0.000E+00 ~1.281E+00 -6.457E-01 1.469E-01 0.000E+C0 0.000L+00

44 0.Q000E+00 ~1.635E+00 -4.381E-01 1.405E-01 O0.000E+00 0.000E100

45 0.000E+00 ~1.987E+00 -2.70BE-Q21 1.324E-01 O0.000E+00 0.000E+VO

46 0.000E+00 ~2.,329E+400 -1.435E-01 1.225E-01 0.000E+00 0.000E:+00

47 0.000F+00 -2.650E+00 -5.437E-02 1.108E-01 O0.000E+00 0.000E:0Q0

48 0.000E¢Q0 -2.650E+00 5.437E-02 -1.108E-0)1 O0.00CE+00 O0.000E:00

49 O0.000E+00 ~2.229E+00 1.435E-01 -1.225E-01 O0.000E+00 0.000E+00

' 50 0.000E+00 -1 .987E+00 2.70BE-01 -1.324E-01 O0.000E+00 0.000E:00
51 0.000E+00 ~-1.635E+00 4.381E-01 -1.405E-01 O0.900E+0C 0.000E+00

52 0.000B+0C -1.281E+00 6.457E-01 -1.469E-01 O0.000E+00 0.0Q0E:00

53 0.000E+00 -9.335E 01 8.924B-G1l -1,518E-01 O.000E+00 0.000E:100

54 0.000E+00 -5.99BE-01 1.176E+00 -1.551E-01 0.000E+00 0.000E:00

55 0.000E+00 -2.867E-01 1.492E+00 -1.570E-G1 0.000E+00 0.00CE+0D

| 56 0.000E+00 ~3.731E+00 O0.000E+00 -3.744E-11 0.000E+00 0.000E:00

Table D21.3: Deflections
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Figure D21.2: Deflected Crosstube
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PRINCIPAL STRESSES
ENVELOPE
ELE STR L D -
NO. PT- 511 . E
1 1 -6.3055E+03
2 1 -1.1984E+04 tomh
k] 1 ~1.8285E+04
4 1 -2.8122E+04
-] 1 ~-3.24X0E+04
6 1 ~4.0065E+04
7 1 -4.8001E+0G4
8 1 ~5.6134E+04
9 1 -6.4)98E+04
10 1 -6.4397E+04 - 3 : —
11 1 -5.6135E+04 fh==‘=xfl LI
12 1 -4.8200E+04 /"” w‘.’, | T
1) 1 ~4.0065E+04 - v Tl
' 14 1 -3.2410E+04 ' i
15 1 -2.512)E+04 "L 1 ]
16 1 -1.8285E+04 owein e oY P
17 1 -1.1985E+04
18 1 -6.3061E+03
13 1l ~-8.0370E+04
20 1 -B.0370E+04 Figure D22.1: Point Location
21 1 -8.0371E+04
22 1 ~8.0370E+04
LOADS
Table D21.2: Principal Siresses POINT FORCE X FORCE Y FORCE 2
38 0, -1.5G0E+01] 0.
B 33 . 0, _~1,200R4Ud g
Table D22.1: Applied Loads
DISPLACEMENT INFORMATION
POINT U v W RX RY RZ
31 O0.0COE+00C O0.000E+00 -1.968E+00 1.689E-01 O0.000E+Q0 O0.000E+00
33 0.000E40C -3.153E+00 1.108E-15 1.041E-01 O.000E+00 0.000E+00
35 0.000E+00 -3.1%3E+400 ~9.337E-16 -1.041E-91 O0.000E+00 0.0QQE+00
37 0.000E+00 O.COJE+G0 1.968E+00 -1.689E-03 O.000E+00 0.000E+00
30 O0.000E+0D ~3.637E+00 7.163E-16 7.044E-02 O O0OOE+00 0.0GOE+00
39 0.000E+00 =).637E+00 -6.093E-16 -7.044E-02 O.000FE+00 0©0.000E+00
40 O0.00GE+00 -3,072E-01 ~1.598E+00 1.682E-01 C,000E+00 0.COQODEt+OC
41 0.0COE+D0 -6.426E-01 -1.260E+0C 1.662E-01 O.000E+00 O.QQOE+00
42 0.000E+00 -1,.000E+00 -9.561E-01 1.626E-01 0.000E+00 O0.0COE+0OC
43 O0.000E+00 ~1.373BE+00 -6.916E-01 1.574E-01 O0.000EB+90 0.000E+00
44 O0.000Ev0Q0 -1.752E+00 -4.694E-01 1.505E-C1 0.000E+Q90 0.000E+00
45 O0.000E+00 -2.129E+00 --2.901E-01 j.416E-01 0.000E+0C 0.000E+00
46 0,003E+00 -2.495E+00 -1.5%37E-01 1.312E-01 O,000E+00 0.000E+00
47 0Q.000E+00 -2,040B+00 -5.825FK-02 1.187E-01 O0.000E+00 0.000E+00
48 O0.000E+00 -~2.840B+00 5.825B-02 -1.187E-01 0.00Q0E+00 O0.000E+09
49 OQ.000E+920 -2,495E+0C 1.537E-01 -1.312E-01 0.000E+00 0.0Q00E+00
50 0.000E+00 -2,129E+400 2.901E-01 ~-1.418E-01 0,000E+00 O OQOE+00
51 O0.000E+0Q -1.752E+00 4.694E-01 -1.505E-01 O0.000E+00 0.000E+00
52 0.000B+00 -1.373B+00 G6.918E-01 -1.574E-01 0.000E400 G.O0OQOE+00
53 0.0Q0BE+C0 -1.000E{)0 9.561E-01 -1.626E~-01 0.000E+00 0.000E+00
54 0.000B+00 -6.426E-0. 1.260E+00 -1.662E-01 O0.CCOQEtCO 0.000E+00
55 0.000B+00 -~3.072E-0% 1.598E+00 -1.682E-C1 0.000E+00C 0.000E+0Q0O
56 O0.000E+00 -3.998E400 O©.000E+N0 -4.012E-11 0.000B+00 0.000E+00

Table D22.3: Deflections
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PRINCIPAL STRESSES
ENVELOPE
ELE STR 1L TS TRE ¥ 7L LA
NO. PT. s1t ) ]
1 17 -6.7257E403 ]
2 1 -1.2784E+04 t ey
3 1 -1.9504E+04
4 1 -2.6796E+04
5 1 -3.4571E+04
6 1 -4.2735E104
7 1 -5.12C1E+014
8 1 -5.9878E104
9 1 -6.8690E+04
i0 1 -6.8691E+04 :ag’r —
11 1 -5.9878E+014 n ‘I:?'Y__
12 1 -5.1200E+04 g, |y
13 1 -4.2736E+04 T OTE
\ 14 1 ~3,4572E+04 -, TTRYR
15 1  -2.6796E+04 1 T TE
16 1 =-1.9504E+04 Lot wont - Y
17 1 -1.2784E+04
18 1 -6.7252E+03
19 1 -8.5729E+04
g? i :gg;ggg:g: Figure D23.1: Pount location
22 1 ~-8.5726E+04 i
Table D23.2: Principal Stresses B2 EORIS oty
.;:7 3 ’-' ‘ a"A:"g_"‘,." TR
L0 0 BOid. L T T R T Y

Table D23.1: Applied Loads

DISPLACEMENT IMEORMATION
POINT u v W RX RY RZ.
3t 9.000E+00 G.000E+GO -2.099E+00 1.801E-01 0.Q0CE+00 0.000E+0QO
33 0.0C0E+00 -3.364E+00 1.178E-15 1.110E-01 0.000E+0Q 0.COOE:0Q0
35 0.000E+00 -3.3€4E+0Q0 -9.897E-16 -1.110E-01 0.000E+00 0.000£100
37 0.000E+00 O.000E+0C 2.099E+0C -1.801E-01 ©0.000E+00 0.000E+0C
38 0.000E+00 -3.879E+00 7.626E-16 7.514E-02 0.000E+00 G.000E+Q0Q
39 0.000E+0Q -3.B879E+00 -6.462E-16 -7.514E-02 0 .000E+00 0.GOOE+JO
40 0.000E+00 -3.2778-01 -1.705E+00 1.794E-01 0.000E+00 Q.000E:0Q0
41 0.000E+00 -6.BS55E-01 -1.344E+00 1.772E-01I 0.000E+00 0.000E:00
42 0.000E+00 -1.067E+00 -1,020E+00 1.734E-0] 0.000E+00 0.000E+00
43 0.000E+00 -1.464E+00 -7.380N0E-G1 1.679E-01 0.000E+00 C.GOCE:+Q0
44 0.000E+00 -1.869E+G0 -5.007E-01 1.606E-01 0.000E+00 G.000E:+Q0
45 (0.000E+00 -2.271E+00 -3.094E-01 1.513E-01 0.0CO0E+00 (Q 0QOE:00
- 46 0.000E+00 -2.6€61E+00 -1.640E-01 1.400E-0) 0.000E+00 (.00Q0E+0Q0
47 0.000E+00 -3.029E+00 ~6.214E-02 1.266E-01 0.000E+00 (0.000E+QQ
48 0.000E+00 -3.029E+00 6.214FE-02 -1.266E-01 (.000E+00 (Q.000E+00
49 (0.000E+Q0 -2.661E100 1.640E-01 -1.400E-01 0.000E+00 0.000E+00
* S0 0.000E+00 -2.271E+00 3.094E-0l -1.S513E-01 ¢.000E+00 0.000E400
51 0.000E+Q0 -1.869£+00 5.007E-01 -1.606E-01 0.000E+00 0.000E+00
52 0.000E+00 ~1.464E+00 7.380E-01 ~1.673B-01 (0.000E+00 0.00GE+00
$3 0.000E+00 -1.067E+00 1.020E+00 -1.734E-01 0.000E+00 0.000E+00C
54 0.000E+00 -6.855E-01 1.344E+00 ~-1.772E-01 (.000E1Q0 0.000E+00
5% 0.000E+00 -3.277E-01 1.705E+00 -1 .794E-01 0.000E+00 G .000E:00
56 0.000E+00 -4.264E+00 0.000E+00 -4.279E-11 0.000E+Q0 0.000E:00 J

Table D23.3: Deflections
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PRINCIPAL STRESSES
"ENVELOPE
ELE STk [Tl T TR T L) G
MO, PT. s11 | 5 |
117 -7.3564E+03 s
2 1 -1.3983E+04
| 31 -2.1333E+04
: 4 1 -2.9309E+04
5 1 -3.7812E+04
6 1 -4.6743E+04
7 1 -5.6001E+04
8 1 ~6.5492E+04
9 1 -7.5131E+04
10 1 -7.5130E+04 - —
11 1 -6.5492E+04 %m&:j
12 1 -S.6000E+04 o, |y
131 ~4.6743E+04 'ty
14 1 -3.7812E+04 o, TR
' 15 1 -2.9309E+04 . L i
16 1 =2.1332£+04 + oty e nik
7 1 -1.3982E+04
18 1 -7.3562E+03
19 1 -9.3765E+04
g? i _gg;ggg:g: Figure D24.1;: Point Location
22 1 -Y.3766E+04 —
- AT
e g oA
Table D24.2. Puncipal Stresses 50!((.;5 7
Sl Pty 4
Ylngl
j X g R ", a
[LEPADSE B RN Ty Ty, ARG B oot i e - § o
Table D24.1: Apphied Loads B
DISPLACEMENT INFORMATiOHN .
FOINT u v W RX RY K2 B
31 (0.000E+Q0 0.C00E+09 -2.296E+00 1.970E-01 0.0COE+00 0.000Et00
33 0.000E+00 -3.679E+00 1.28BE-15 1.215%E-01 0.000E+00 O0.0CNE+QO0
35 0.000E+00 -3.679E+00 -1.086E-15 ~1.2155-G1 0.000E+00 O.000E+QOQ
37 0.G00E+00 0.0COE+0G 2.296E+00 -1.970E-01 0.000E+00 0.000Z+00
38 0.000E+00 -4.243E+C0 8.33BE-16 0.216E-02 0(.000E+0C 0.000E+00
39 0.GOOE+GD -4.243E+00 -7.089E-15 -8.218E-02 0.000E+00 0.000E+00
40 (.000E+00 -3.584E-01 -1.B865E+00 1.962E-01 0.000E+00 0.0UDE+00
41 0.Q00E+00 -7.497E-01 -1.470E+00 1.936E-01 0.000E+00 0.000E+00
42 0.000E+00 -1.167E+00 -1.115E+00 1.897E-01 0.000E+00 (.000E+0C
43 0.000E+00 -1.6C2E+0C -8.071E-0i 1.837E-01 G.0Q0E+0Q 0.Q00E02
44 0.000E+00 -2.044E+00 -5.476E-01 1.756E-01 0.00J0E+00 0.000E:00
4% (.000E+Q0 -2.484E+00 -3.385%E-C1 1.655£-01 O0.000E+00 0.CG0O0EOQ0
46 (.000E+Q0 ~2.911E+00 -1.793E-01 1.531E-01 O.GOOE+00 0.000E+00
47 0.0UNE+00 -3.313E+00 -6.796E-02 1.384E-01 0.000E+00 0.00DE+00
48 0.000E+00 -3.313E+00 6.796E-02 ~1.304E-01 0.000E+00 0.000E+00
49 (0.000E+00 -2.911E+00 1.733E-01 -1.531E-01 0.000E+00 0Q.0G0E+0QQ
S0 0.00CE+00 -2.494E+00 3. 38SE-01 =-1.655E-01 0.000E+0) 0.000£+00
S] 0.000E+00 -2.044E+00 5.476E-01 -1.75%6E-01 0.000E+0}) 0.000E+00
52 0.C90E+00 -1.602E+00 8.071E-01 -1.837E-01 0.000E+00 <¢.0Q00E+00
53 0.00GE+00 -1.3167E+00 1.115E+00 ~1.897E-01 0Q.0UQE+00 0.000E+00
4 0.00GE+G0 -7.497E-01 1.470E+00 -1.93BE-01 0.000E+Q0 ©0.000L+00
S5 0.CO00E+00 -3.504E-01 1.86%E+00 -1.962E-01 0.000E+00 0.000E+0Q0
56 0.000E+00 -4.664E¢00 ¢.0Q0E+C0 -4.680E-11 0.000E+00 0.000E+00

Tabie D24.3:
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PRINC1PAL STRESSES
ENVEZLOPE
ELE STR Lo TR 0K Y L4,
HO. PT. ..  Sil F..- .
1 1 -7.5675E+03 R
2 1 ~1.4381E+04
3 1 -2.1943E+04
4 1 -3.0145E+014
S 1 -3.8B£93z2+04
6 1 -4.80771:4014
7 1 -5.7601£+04
8 1 -6.7363E+01
9 1 -7.7276E+04
10 1 -=7.7277E+04 |
11 1 ~6.7362E+04 S G o , W'w"g'i
12 1 -5.76G1E+04 Ry, | —
13 1 ~4.8077K+04 ’ T
14 1 -3.8893E:04 e r*m:%‘
15 1 -3.0l47E+04 ' T
16 1 -2.1831E+0L14 " BT 7Y (1Hg4:l_
17 1 ~1.43015+02
18 1 -7.5%5667103
19 1 ~9.644L10404
- e
g? } -;:2224§:g§ Figure D25.1: Point | ocation
22 1 ~%9.G445E+04
Table D25.2: Punapal Stresses

Table D181 Apphedlouds

DISPFLACEMENT THFORMATION
FOTHT U v 2 RX RY KZ
31 0.000E+Q0G  G.000E+00 ~2.361E+00 2.02¢E-01 0.0O0E+00 (.00CE+00
33 0.000E+NG ~3.784E+00 1.324E-15 1.249%E-01 0.000E+0Q 0.000E+Q0
35 0.000E+00 -2.784E+00 -1.)16E-35 -1.249E-01 0.000E+00 0.000E+(C
37 0.000r100  0.GOOE+00 2.3€1E+00 -2.026E-01 0.000E'Q0 0.000E+0Q0 K
38 0.000E+GU -4.2€4E40G 6.586E-16 8.45%3E-02 0.000E+00 0.000E+Q0 A
39 0.00GE+20 -4.364E+¢00 -7.284LE-1€ -8.453E-02 0.000E+00 0.0(GNE+00 e
40 0.00C¥+GU -3.686E-01 ~1.918E+00 2.018E-01 0.0CGE+00 (.00 E+0QO
11 G.000E+Qy «~7.711E-01 -1.512E+«CO 1.994F-01 (0.000E+0Q 0.000Z+400
42 0.000E«00Q -1 200E+00 ~1.147E+00 1.951E-01 0.000E+00 0.0GOE:0C
4} 0.0CO0E+00 -1.547E+00 -3.302E-01 1.889E-01 0.000FE+00 0.000E+00
44 0.000E+00Q -2.103E+00 -5.633E-01 1.807E~0) 0.000E+00 0.000E+00
45 0.000&+00 -2.555E:00 ~3.4818-01 1.702E~01 O0.00QE+Q0 0.00CE«00
16 0.000E+00 -2.994E+G0 -1.84%%-01 1.575E-0) 0.000E+00 0.000E+0C
47 0.000EsQU -3.4GBE+Q0 -5.990E-02 1.424E-01 0.000E+00 0.000E+00
48 0.00Q0E+0C =-3.908E+00 (.9%20E-02 -1.424E-01 0.090E+0% 0.000L'00
. 43 0.000E:0QQ -2.694E+00 1.845E-01 -1.57%E-01 0Q.Q00E:CQ 0.000E+00
50 0.000E+Q0 --2.555E+90 3.401E-G1 -1.702E-01 O0.Q00E+00 O0.COUE+00C
51 0.000E+t{0 -2.103E100 S 633E-01 ~1.6G7C-01 0.000E+00 0.000E+00
52 G(.000E+00 ~-1.G47E:u0  B8.302E-01 -1.689E-01 0.0COE+00 0.000k+00
53 0.0GO0E+00 -1.200E+00 1.147E+CQ -i.951E-01 0.000E+Q0 0.000E+00
54 0.0C0E+00 =-7.711£-01 1.512E+00 -1.994E-01 0.000E+00 0.00CE+0Q0
55 0.00CGE+Q0 -3 . &366-01 1.9185+C0 ~Z . 016E-01 C.000E+00 0.000E100
56 0.000E+00 -4.797E+00 0.000E+0Q -4.614E-11 0.000E+00 0.000LE+00

Valde D23.3: Deflections
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FPTHCTE AL 5TPFSARS
CHYEIOLE
Fre o s1p T T T TR Ty 0 T @A
e fT. 511 ' R
1 -7 Qy20E 10 veFa
2 ! -1.5021E4 01
3 1 72 271K 01
1 I PR N RIS N
; 5 ) -4 0C621E 0
: ‘ ] -5.021560 01
| ; 1 ~6.015%2F 01
? a0 1.025€E0 M
a 1 8. 0712101
; IR g 01T 0 il
Y11 1.035680 01 R e it P T
17 } 6. 016N 0 "\5.\,& _rﬁf
13 1 -95.0214F'91 T ]
11 -1.0621F101 ™ IR
15 1 -3.1485E1 01 ’ 1 Tifkh
15 1 ~2.291 761041 Ve e HE- NRAK I
17 1 -1.95021F+01
18 ] -7.9021F403
in 1 -1.00735:05 e
;? ; :; ;88 ;;E: g; Figuie D261 Dot I ncatinn
) 1 -1 . 007131F 108
T Ly U LOADS
Tahte D26.2: Puncipal Shieccee POINT FORCE X FORCE ¥ EDRCE 7
28 0. ~-1.9808:0°7 a
veoe 39 anr Qa3 -1 . B80KE+03 . Q.
Table D26.1: Applied Loads
DISEEACFHENT THFOPHATION
S U v 4] PY Py [
21 9.900R:00 0.Q00E100 -2.46€E:00 2.11CE-O01 0.000E+90 0. .90uLr"0
31 0.000F 00 -3.952E:00  1.388FE 15 1.2055-C1 Q.00DE'QD 6. 090p 20
50 S0UE00 -3.957E+00 -1.168F-15 ~-1.2050-01 O.QGQE'QD 0O.290E«:0
37 0.900FEsQ0 O0.000E:00 2.446E100 -2 114F-01 0.000EY(00 0. .200g 9"
¥ 0 5o0L09Y -4.558E000 8.96%E-16 8 .K29E 02 O0.000F'00 0O 00OFID
17 0. 000EGO -4 .558FE100 -7.626E-16 -8.029K-02 Q.000E'))  0O.00DE N
1 0.000E00 -3.859F 01 -2.003E+0G 2.108C-01 G.Q0QE+QD ¢ 20nLro0
11 0 QOCEsQ0 -0.0%1F 01 -1.5%79Fpn0  2.0926-01  O.QUOE+D0 O .090FE190
1 0 QOCE00 <1, 2S4E000 -1 128E 00 2 .03BE-0Q)  Q.0GCE'DO 0 _0nnpna
13 0.000E100 ~1.7210:00 -8.4715 01 1.972-01  0.CN0EY GO ) qorgand
11 Q.00CE'G0 -2.196E+0D0  9.883E 01 1.88IF 0} 0O.C00K'00 Q.¢o2hey
1% 0.Q00E'Q0 -2.669E100 -21.636E 01 1. 718E-01 O0.900E'00 O guof.»
16 0.000FR90 =3 1276400 -1 .92€E-21 ).C€ASG 61 Q. 0NQE*QU 0. 00910
14 0 90000 -3.559E00 ~7.301K-02 1.18/E-01 0.000F'ND Q.00 .00
1% Q.000E«Q0 -3.85%5:009  7.301E-02 -1.4%7C-0) O0.0Q00E+0) 0 400npino
12 0.00Q0E+Q0 ~3.127+:00 1t 926F-0) -1 64%0 01 O.Q00E+OG 0. 00001450
o 0.000E190 -2 6625000 3.636T C1 -1 . 7188 0} 0.000E0 0. 900Fr0N
81 G.000EYQ0 -2.12¢500 S.88!-01 -1.88/L-01 0 000100 O 200K«
%2 0.00Q0E'00 -1 .721E+v00 8.€¢21E QL -1.973E 01 0.000E¢Q0 0Q._COQL9N
53 Q.00QE'QQU -1.2%18:00 ) .196F000 -2.018E-0} 0O.00UFQ0  0.000E0ON
1) QUUEI0D -B8.054E 01 1.579L10C -2.0826-01  Q.LQOEN) 0 L00L Ty
85 0. 00QKEY00 -3.850F-01 2.002r'Q0 -2.198E-01 0.000E'00 O Onapran
56  (.000L'00 =-5.010C00 0.000t 010 -5.028E-11 C.000E+00 0.0 0y

Iieflections

Tahle D26.3:
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Figure 126.2: Deflected Crocctube
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Appendix E

=
LOADS LOADS
POINT FORCE X FORCE Y FORCE 2 POINT FORCE X TFORCE Y FORCE 7
15 0. -2.000E'02 0. 15 0. ~4.000E+02 0.
30 0. -2.000E*'02 0. 30 0. -4.000E+02 0.
112 0. ~1.550F:02 0. 112 0. -1.550E+02 0.
115 0. -2.000E+02 0. 115 0. -4.000E+02 0.
DISPLACEMENT INFORMATION DISPLACEMERT INFOPMATION
POINT v v W POINT u v W
31 -3.525E-05 -3.578E-01 0.00 31 1.775E-04 -6.723E-01 0.00
110 ~7.836E-14 -3.603E-01 0.00 110 -1.329F-13 -6.112E-01 0.00
ELEM NORMAL STRESS SHEAR STRESS ELS: NORMAL STRESS SHEAR STRESS
1';3' 1.904E+03 1.009E+04 112 -2.494E+03  1.694E+04
100 ~2.917E+02 1.041E403 100 -—4.952E102 1.766E+03
10% ~3.579E/03 3.488E+03 105 ~6.071E+03 5.866E*03
108 ~1.649E+03 3.261E+03 105 -2.813E103 S.392E+03
74 4.507E40C1 1.5185+01 74 -1.711E+02 §.084E101
81 -7.040E:01 5.860E+01 81 5.097E:02 3.284E+02
66 -1.000E*+Q2 6.503FE101 66 3.484E+02 2.793E+02
42 -1.062E+03 4.572E+0) 42 -1.996F+03 8.607F+01
[ = N—— — -
LOADS LOADS
POIHNT FORCE X FORCE Y FORCE 2 POINT FORCE X FORCE Y FORCFE 7
15 0. -6.000E+02 . 15 0. ~8.000E+02 0.
30 0. ~5.830E+02 0. 30 0. ~5.850E+02 0.
112 0. -1.550E+02 0. 112 0. =1.550E+02 0.
115 G. -5.200E+02 C. 115 0. =5.200Et02 0.
RISPLACEMENT INFORMATION DISPLACEMENT INFORMATION
POINT U v W rOIT U \Y %]
3] 4.984E-04 -9.546E-01 0.00 31 7.618E-04 ~1.0B4E*00 0.900
110 -1.743E-13 -8.015E-01 0.00 110 -1.863E-13 -8.564E-01 0.00
ELEM NORMAL STRESS SHEAR STRESS ELEM NORMAL STRESS SHEAR STRESS
NQ. NO.
112 -4.856E+03 2.218E'04 112 ~4.506E403 2.3712E+04
100 -6.499E+02 2.316E4+03 100 -6.919E+02 2.475E+03
105 -8.001E:013 7.680E'013 105 -8.601E+03 8.713E+03
105 -3.732E403 7.035E+03 105 -4.037E+03 7.936E103
74 -5.186E+02 1.161E+02 74 -8.204E+02 5.041E:'01
81 1.324E+03 8.931E402 81 1.964E+013 1.427E¢03
66 1.085E403 8.109E402 66 1.732E403 1.192E'03
42 -2.835E+0) 1.221E402 42 ~3.221E+03 1.387F+02

3200 Ibs Aft Right, Center of Gravity



LOKD3

FOTNT FORCE X FORCE Y
-1.000F+03
-5.8%0E:102
-1.550E102
-5.200F+02

LOADS
POINT FORCE X  FORCE Y
15 . L200EV03
30 Q. .850E+02
112 Q. .S5SNEQ2
115 0. L200F102

FORCE 7 FORCE 72

DISPLACEMENT

INFORMATION

DISPLACEMENT

POINT

31
110

ELEM
NO.
112
100
105

1.031E-03
-1.982EB-113

-4.
.398E+Q2
-9.
-4.
_1_

2.

2.
-3.

-7

u

1S6E103

201FE+03
3J43E+03
122Et03
604E'O3
380E 103
AROSE10)

A e R DD DA R

W

~1.213€£1'00 0.00
-9.113E-01

0.00

NORMAL STRESS SHEAR STKESS

.S2GE04
.633E102
.746E403
.03B8E+03
.010E101
.960E+03
-S571Et03
.553EH02

POINT

31
110

ELEM

NO.

112
100
105
105
74
81
66
42

NORMATL,

-3.

~7

-1

3
-3

U
1.298E-013

-2.101E-11 ~

80GE+ 03]

.831E+02
-9.
-1.

801E+03
648E103

-A424E+03)
3.

245E+03

.028E103
.981F103}

INFORMATION
v W

~1.342E100 0.00

3.661F-01 0.00

8TRESS SHEAR STRESS |}

.G80E! 04
.792F103
.279E4 03
.939E103
.R21E101
-4189E' 03
.951E+4 03
L723E402

LadiC S B - Je - JRVe B SN N

R
LOADS LLOADS
POINT FORCE X FORCE Y FORCE Z FOINT FORCE X FORCE Y FORCFE ?
15 0. -1.400E:03 0. 15 0. ~-1.600E103 0.
30 0. -5.850E'02 0. 30 0. -5.850E+02 0.
112 0. -1.550E+02 0. 112 [ -1.55GC102 0.
i1s5 0. -5.200E+0Q? 0. 115 0. -5.200FE+t02 0.
DISPLACEMENRT IRFORMATION DISPLACEMENT INFORMATION
FQINT )] \Y w POINT u v w

31 1.564E~03
110 -2.221E-13

~1.472E+00 0.00
-1.021E+G0 0.00

NORMAL STRESS SHEAR STRESS

31 1.830E-0)
110 -2.340E-13

-1.601E100 0.00
-1.076FE4+00 0.00

ELEM NORMAL STRESS SHEAR STRESS

ELEM
NO.
112 ~3.456E/03
100 ~8.263E102
105 -1.040E+04
105 ~4.954E403
74 -1.726E403
81 3.885E+03
66 3.676E+03
42 ~4.377E+03

=AW= O 0NN

-834E+014
.950E:02
.812E+03
-041E+03
.563E+02
.021E+03
.332E1013
.BB6F+02

vo.

112 -3.106E0Q
100 -8.712E40
105 -1.100E+0
105 -5,259E10
74 -?2.027E40
21 .525E1'0
66 .J24E10
42 -4.743F10

.988E+04
- 102E103
.034E+04
.542E103
.22E402
.551E103
.708E03
LNBEFI02

3
2
1
3
3
3
3
3

NN WA Y W N

3200 1bs Aft Right, Center of Gravity
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LOADS } LOADS
GOINT FORCE % PORCE ¥ FORCE 2 POINT FORCE X FORCE Y FORCE 7%
15 0. -1.945E+03 0.
15 0. ~1.800E'03 0.
30 0. -5.850E402 0.
30 0. ~-5.850F107 0.
112 0. -1.550E+02 0.
112 0. ~1.550E+02 0. e 8 SRS g
115 0. -5.200E+0?2 0 4 A cVUERTUS .
DISPLACEMERT INFORMATION I)IgéspLﬂcgﬂENT INFORUATION .
POINT U v W : U
31  2.097E-03 -1.730E100 0.00 iio _i'gzgﬁ_?g _i'?;?g:gg g'gg
110 -2.459E-13 ~1.131E+00 0.00 - ' ' - :
ELEM NORMAL STRESS SHEAR STRESS ELS: NORMAL STRESS SHEAR STRESS
NO. ) - ?
112 -2.755E103 3.143E104 12 -2.503E403 3.254E004
100 -9.490E+02 3.383E+03
100 -9.179E102 3.267E103
105 -1.204E+04 1.126E+04
105  ~1.160E+04 1.088E+04 _
105  -5.736E103 1.041E+04
105 ~5.564E+03 1.004E+04
74 -2.548E103 3.379E+02
74 -2.329E:03 2.902E+02
81 5.629E+03 4.469E+03
81 5.165E103 4.081E103
66 S.441E+03 3.368E403
66 4.971E403 3.089E103 e 2 AE D3 RSN
42 -5.149F103 2.221E102 ' 5. 42BF+0: -342

3200 1bs Aft Right, Center of Gravity




LOADS LOADS
FOINT FORCF X FORCE Y FORCF 2 FOINT TORCE X FORCE Y FORCE 2
15 Q. ~2.000E+02 0. 15 0. ~1.000E0?
30 LU -2 000E(2 Q. 10 0. ~1.000E 02
112 o0, -2.000FE+02 0. 112 0. ~1.000EQ2
115 0. ~1.300F+02 [18 115 0. ~1.300F1 02
DISPLACEMENT INFCRMATION DIBPLACEMENT INFORMATION
FOINT U \Y w romnTt U v W
31 4.752E-06 -3.508E-01 0.00 31 2.175E~-04 -6.653E-0] 0.00
110 =7.452E-14 -31.426E-01 0.00 110 -1.291F-131 -S.938%E~-01 0,00
ELEM NORMAL STRESS SHEAR STRESS FLEM NORMAL STRESS SHEAR STRESS
NO. NO.
112 5.541E+03 9.703E+03 112 1.144E404 1.629GE+04
100 -2.774E*02 9.901E02 100 -4.814F402 1.715E+03
105 -3.441E4+02 3J.351C+03 105 -6.010E4+0G) S5.8S50E+03
105 -1.595E4+03 3.195E403 105 -2.829E4+03 5.658E103
74 -1.368E+C1 2.395E1Q1 74 -2.772E4+02 &,850E+ 01
81 -1.156E:+01 2.18BE0Q0 81 4.369E+Q72 3.4S6E102
66 3.453E+01 1.522€+01 G5 6.147E102 3.9RTJEVO?
42 ~-1.041E+03 4.497E101 42 -1.974F+ 031 B.S528F1 01
N
LOADS LOADS

POINT FORCE X FORCE Y

15 0. -4.850E+02 0.
30 0. -6.000E+02 9.
112 0. -5.450E+402 0.
115 0. ~1.300E:02 0.
DISPLACEMENT INFORMATION
FOINT U w
31 3.651E-04 -8.900E-01 0.00
110 -1.684E-13 -7.7418-01 0.00
ELEM NORMAL STRESS SHEAR STRESS
NO.
112 2.090E+04 2.217E+04
100 ~6.275E402 2.237E'03
105 -7.909E+01] 7.649E+03
10% ~3.716E+C3 7.432E+03
74 -4.600E+02 9.823E:01
81 7.482E+02 5.408E+02
66 1.017E+03 7.083E+02
42 -2.540E+01 1.139FE+02

FORCE 2

L

POINT FORCE X FORCE Y

15 0. ~4.850E102 0.
30 0. ~8.000E+02 0.
112 0. ~5.450E+02 0.
115 0. ~1.300E+02 0.
DISPLACEMENT INFORMATION
POINT U W

31 6.216E-04

110 -1.803E-13 -8.289F-01 0. .00
ELEM NORMAL STRESS SHEAR STRESS
NO.
112 2.131E+04 2.372E+04
100 -6.716E+02 2.395E2013
105 -3.507E+03 8.182E+ 01
105 -4.019E+03 7.935E103
T4 -7.588E:+02 3.167E+01
81 1.396E+03 9.203E+02
66 1.657E+03 1.240FE+03
42 ~-3.022E+013 1.3n03F02
maner

-1.019E+00 0.00

FORCF 2

3200 ihs Aft [.eft, Center of Gravity




LOADS

FOIND FOPCE X FORCE Y '(RCE 2
15 . -4.850F102 0.
20 0. -1.0QGE+ 0} 0.
112 9. =5.450FE Q.
115 0. =1.300F 1+ a

DIBPLACFEMENT INFORMATION

FOINT )

W

31 8.982E-04 -1.14°1 00 .00
110 -1.922F-13 -8.R38F-01 0,00

ELEM NORMAL BTRESS SHAR STRES3

NO.
112 2.173E+04 2.526E104
100 -7.15AE402 2.553E+03
105 -9.104E+053 2.716E103
108 -4.322E'0) 8.438E103
71 -1.05BE10} 3.727E10)
81 2.044E+03 1.3C0E+G]
no6 2.297E103 1.772E403
42 -3.403F 103 1.AGTEIND

LOADS
POINT FORCE X FORCE Y FORCE Z
15 0. -4.850E+02 0.
30 0. -1.490k403 0.
112 0. -5.450E102 0.
116 0. ~1.300E¢02 0.
DISPLACEMENT INFORMATICN
FOINT u v W

J1 1.431E--03 -1.407E+00 0.00

110 -2.1A1E-13

~9.936E-01 0.00

ELEM NORMAL STRESS SHEAR STRESS

NO.

112 2.2%6EY04 2.835E+04
100 -8.072E+02 2.871E+03
105 -1.030E:04 9.783E03
105 -4.929E+03 9.445E+03
74 ~1.655E+03 .704E+ 02
81 3.329E+03 2.051E4+03
66 3.577E+03 2.836E103
12 ~4.166E+03 1.796F402

1.oaps

FOINT FORCE X FORCE Y
15 Q. ~4.850E102
30 0. ~1.200E+03
112 Q. -5.45%0E102
115 0. -1.300E+02

POINT U v

FORCE 2
0.

0.
0.
0.

DISPLACEMENT INFORMATION

w

31 1.164E~03 -1.278E+/00 0.00
110 -2.041E-13 -9.387C-

01 0.00

NORMAL STRESS SHMEAR STRESS

2.215E+04 2.581E+04
-7.606E+02 2.712E103
~9.702E+03 9.250E+03
-4,.625E+03 B.942E+03
-1.357E+03 1.050E+02
Z.692E+03 1.679E+03
2.937E+03 2.305E+03
~3,784E+03 1.612F+02
LOADB
FOIHT fORCE X FORCE Y FORCE 7
15 0. -1.850E+02 0.
30 0. ~-1.600E+03 0.
112 0. -5.450E+02 0.
118 0. -=1.3100E102 0
DISPLACEMENT INFORMATION
POINT U v i

N 1.697E-03
110 -2.280F~13)

-1.53GE'00 0.00
-1.04RE+00Q O0.0QN

ELEM NORMAL BTREES8 SHEAR STRESS

NO.

112 2.298BE4104 2.9%9Et01
100 -8.505E+102 3.029E402
125 ~1.090Et04 1.032E101
105 ~5.232E103} 9.948C10}
74 ~1.954E:103 2.429E102
31 31.987EiN3 2.441E+01
56 4.217E+03 3.3G68EN]
42 ~4.51RFI01 1.9%9E107

3200 1bs

Aft Left, Center of (Eravity




1.OADS i LOADS
POINT FORCE X FORCE Y FORCE 2 POINT FORCE X FORCE Y FORCE 2
15 0. -4.850E+02 0. ~-4.850E+02 0.
30 0. -1.800E+02 0. -2.000E+03 0.
112 0. -5.450E+02 0. -5.450E102 0.
115 0. -1.300E+02 0. -1.300F+02 0.
DISPLACEMENT INFORMATION DISPLACEMENT 1INRFORMATION
POINT u v 1) FOINT U v w
31 1.964E-03 -1.665E+00 0.00 31 2.230E-03 -1.795E+:00 0.00
110 -2.400E-13 -1.103E+00 0.00 110 -2.519E-13 -1.158E+D0 0.00
ELEM NORMAL STRESS SHEAR STRESS ELEM NORMAL STRESS SHEAR STRESS
NO. NO.
112 2.340E+04 3.144E*C4 112 2.382E+04 3.298E+04
100 -4.937E:02 3.188E+01 100 -9.369E102 3.348E+03
105 ~1.1S0E+04 1.0B5E+04 105 -1.209E+04 1.138E+04
105 -5.535E+03 1.045E+04 105 -5.83BE+03 1.095E+04
74 -2.253E+03 3.059E+02 73 =2.552E+03 3.760E+02
81 4.635E403 2.820E+03 81 5.283E+03 3.202E:903
6€ 4.857E+03 3.902E+03 66 5.497E+03 4.431E+03
42 -4.930E+03 2.127E+02 42 ~5.312E+03 2.293E402
A L I
LOADR
POINT FORCE X FOPTE Y FORCFE 7
15 Q. -4.850E+02 0.
30 0. ~-2.04DE103 0.
112 0. -5.452E02 0.
115 0. -1.300F+02 0.
DISPLACEMENT INFORMATION
FOINT u v W
31 2.283E-03 -1.820E+00 0.90

110 -2.541E-11

ELEM NORMAL STRESS SGHERR STRESS

NO.

112 2.390E+04 3.329E104
100 -9.490E302 3.379E+013
105 -1.221Et04 1.149E104
105 -5.899E+02 1.106E404
74 -2.612E103 J.896E102
21 5.412F103 3.273E103
6o 5.625E£103 4.538E+03
42 -5.387E103 2.323F102

RIS

-1.169E+00 0.00

3200 'bs Aft §.eft, Center of Gravity
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DIBPLACEMENT

~-1.073E-04
-B.527E-14

LOADS
POINT FORCE X

FORCE Y FOPCE 2
.000E+Q2
.000E+02
.000E+02
.000E+02

[oNeRe N o]

INFORMATION

\Y \
-3.704E-D1 0.00
-3.920E-01 0.00

ELEM NORMAL SBTRES8S SHFEAR 8TREHS

.733E403 1.102E+04
<181E+402 1.133E403
.B94E+03 3.810E+013
.790E+403 3.589E+03
.209E+02 2.912E-01
.593E+02 1.834E+C2
.593E+02 1.83E5E+02
.100E+03 4.738E+01
S

LOADS
POINT FORCE X

DISPLACEMENT

~1.9238E-04
~2.415E~-13

.061E404
.075E+02
.114E404
.133E+03
.184E+02
.6B4E4+02
.6B4E+02
.232E+01

FORCE Y
.000E+0Q2
.000E+02 0
.600E+02 0.
.600E+02 0.
INFORMATION

\ W

-1.089E+00 0.00
-1.120E+Q00 0,00

ELEM NORMAL BTRESS BSHEAR STRESS |

3
3
1
1
1
3
3
1

3200 rlbs Centerline, Center of ravity

FORCE 2
0.

.

.148E+04
.236E+03
.08BE+0Q4
.025E404
.169E+00
.321E4C2
.319E+02
.394E+02

LOADS
POINT FORCE X FORCE Y FORCE 2
15 0. -4.000E+02 0.
30 0. -4.000E+02 0.
112 0. -4.000E+02 0.
115 0. -4.000E+02 0.

DISPLACEMENT INFORMATION
POINT v v W
31 -2.145E-04 -7.408E-01 0.00
110 -1.705E-12 -7.841E-01 0.00

ELEM NORMAY. STRESS SHEAR STRESS
Ho. i
112 7.466E+03
100 -6.361E+02
105 -7.783E+03
105 ~3.579E+03

.205E+04
.265E+03
-621E+03
<179E+03
.BZ4E-01
.668E+02
.671E4+02
-475E+01

2.418E+02
-5,185E+02
~5.185E+02
+199E+03

WWw g N

R PN

LOADC
POINT FORCE X FORCE Y FORCE 2
1% 0. -B.0QO0OE+02 0.
30 0. -B.000E+02 0.
112 0. -5.600E+02 0.
0. -5.600E+02 0.

DISBPLACEMENT INFORMATION

POINT U v W
31 3.3%1E-04 -1.347E:00 0.00

110 -2.674E-13 ~-1.229E400 0.00

ELEM NORMAL S8TRESS SHEAR £TRESE [
NO.

112 1.137E+04 3.457E+04
100 -9.957E402 3.552E+03
105 -1.234E+04 1.195E+01
105 -5.741E+03 1.126E+01
74 =1.B22E+02 8.504E-01
81 8.195E+02 $5.7995+02
66 8.195E+02 5.807E+02
42 ~3.999E403 1.726E+02




~LOADS i : LOADS
POIHT FORCE X FORCE Y FORCE Z POINT FORCE X FORCE Y FORCE 2
-1.000E+03 0. - 15 0. ~1.040E403
-1.000E+03 0. 30 0. ~1.040E+03
-5.600E+02 0. | : 112 0. -5.600E+02
~5.600E+02 C. ] 115 0. ~5.600%+02

DISPLACEMENT INFORMATION ; DI3PLACEMENT INFORMATION
POINT v W § POINT U v W

U
31 8.719E-04 ~1.606E+00 0.00 31  9.785E-04 -1.6%7E+0C 0.00
110 -2.913E-13 ~1.339E+00 0.00 110 -2.960E-13 =-1.381E+00 0.00

ELEM NORMAL STRESS SHEAR STRESS - NORMAL BTRESS S8HEAR STRESS i '

.827E+04
.933E403
L323E+04 -
.246E404
.J62E+00
.675E4+03
.674E+03
.121E+402

1.214E+04 3,765E4+04 - 1.229E+04
-1.086E+03 .HTCE+03 ~-1.105E%03
-1.354E+04 .302E+04 | : . ~1.378KE404
~6.350E+03 .226E404 | -6.472E+073
-9.828E+02 .815E-01 | : -1.103E+03
2.107€+03% .492E+03 i 2.365E+03
2.1G7E+03 .491E+03 | ; 2.365E+023
-4.767E+03 .0S6E.02 | 921E+03

[ S S S W W)

3200 lbs Centerline, Center of Gravity
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LOA

DS

POTNT FORCE X FOPCE Y FORCE 2
15 0. -2.000E+02 0.
30 C. -2.00NE 02 0.
112 0. ~2.000E102 0.
115 0 ~2.000E+02 0.
DISPLACEMENT INFORMATION
FOINT U v w
31 -1.073E-04 -3.704E-01 0.00
. 110 -8.527E-14 -3.920F-01 0.00
ELEM NORMAYI, STRESS SHEAR STRESS
NO.
. 112 3.733E+03 1.102E+04
100 -3.181E+02 1.133F:103
105 -3.894E+03 J.BLl0E+01]
105 =1.780E+03 3.589E+03
74 1.209E:02 2.912E-01
81 -2.893E:02 1.B34E+02
66 -2.593E+02 1.835E:02
42 -1.100KE+03 4.738F+01

. LOADS
POINT FOPCFE X FOPCE Y FORCE Z
15 0. -3.700E+02 0.
30 0. -4.000E*02 0.
112 0. ~4.000E402 0.
115 0. -3.100E+02 0.
DISPLACEMENT INFORMATION
POINT U v W
31 ~1.904E-04 -6.57SE-01 0.00
110 -1.513E-13 -6.959E-01 0.00
ZLEM NORMAL STRESS SHEAR S5TRESS
NO.
112 9.632E+03 1.966E4+01%
10 ~5.644E+02 2.010F+03
105 -6.935E+03 6.791E+03
105 -3.192E:03 6.446E103
74 2.046E702 2.1792E:00
81 -4.881E+02 3.679E+02
66 -4.323E102 2.B32E402
42 -1.951E+03 8.420E+01

| LORDB LOADS
j Formnt FORCE X FORCE Y  FORCE 7 FOINT FOPCE X FOPCE Y 10PCF 2
5 €. -3.100E102 0. 15 0. -3.100E102 0.
30 6. -6.000E!02 0. 30 0.  =8.000EI02 0.
yrz. 0. -£.000E:02 Q. )12 0.  -B.09GEiC2 0.
115 0, ~3,100F102 0. 115 o©. -1, 100F1 02 0.
DISPLACEMENT INFORMATION DISPLACEMENT INFORMATIOMN
R roinr u v W P roInT u v "
' Jl ‘?4405‘04 "8.4?7E‘01 0.00 ' 31 —2.977E—04 —].0285|00 OOO
11() "1939?-13 'B.QIQE"O] 000 3 ]1() ‘?.366E'1] "],OEBE‘OO O.”U
] ELEM WNORMAL S8TRESE SHEAR STRESS FLEM NORMAL STRESS EBHEAR BTRESS
NO. ) NO. h
112 1.818E+04 2.517E104 112 2 67IE 04 31085104
100 ~-7.243E102 2.578E+v02 100 -8.816E+D? 3.1143E103
. 105 -3.934E403 B.757E403 105  <1.033E104 1.07281914
]0'3 -4.120!3'03 8.40”;:‘03 lf)L'l ‘5.049,‘;“03 1_03;,:.01
74 2.428L102 2.170E+00 74 2.010FV 02 21625000
81 -6.797E41Q2 5.564T.302 31 SBT3 IR0 7.43I8E10D
(19 -5.000%+02 2,785Et02 I3 -5 _GIGEI0D 2. 761E102
12 -2.497E1 01 1.0771002 42 -1.040E103 1.3118¢07
.

3200 Ibs Forward Left, Center of Gravity




POINT FORCE X

DISPLACEMENT

POIKT
31
110

ELEM
HO.

112
10¢
105
108
74
81
66
12

~-3.513E-04
~2.792FE-13

LOADS

FORCE Y

.100E:02
-1.000E+03
-1.900E+013
-3.100E+02

U

FOPCE 7,

0.
0.
0.
0.

TNFORMATION

W

-1.213E+00 0.00
~1.284F+00 0.00

NORMAL STRZSS SHEAR STRESS

3.
-1.

-1
i

=5.

3.
-1.
-6.
-3.

527E+04
C41E103

.293E+04

978E:03
192E+02
063E+02
353E+02
593E+03

b B3 D S e e LS L

.679E+04
.709E+03
-269E+04
.233E104
-542E+00
-300E+02
.713E102
.54GE+02

.. LOADLS

FOINT FOPCE X FOPCE Y FOPCE 2
15 0. -3.100E102 0.
30 0. ~1.200E:03 0.
112 0.  -1.20GE+03 0.
115 0.  =3.100E102 0.
DISPLACEMENT INFORMATION

POINT 0] "

31 -4.019E-04 -).3S8EV00 0.00
110 -31.219E-11 =1.480E100 0.00
ELEM NORMAL S8TRESS SHENR S8TRESS

NO. :
112 4.382E404 4.250E104
100 -1.198E+03 4.217E403
105 -1.493E104 1.465E404
105  ~6.907E+02 1.429E104
74 31.974E102 €.922E100
81 -1.254E+0) 1.120E103
66 -7.029E102 2.678F4 02
42 -4.139F+0) 1.7898102

LOADSR
POINT FORCF ¥ FOPCE Y FORCE 2
1% Q. -31.100E+02 0.
30 0. -1.299E:C) 0.
112 C. -1.290E+03} 0.
115 Q. ~3.100E+02 0.
DIBPLACEMENT INFORMATION
roINT U v W
31 -4.291E-04 -1.482E+00 0.00
110 -3.411F~13 -1.%568FE¢00 0.00
ELEM NORMAL BTRESS BHERR S8TRESB
NO.
112 4.767E404 4.507E104
100 -1.272E4 01 4.530E:03
105 -1.58JE104 1.554E+014
105 -7.325E103 1.518E+01
74 3.746E1C2 7.038E+00
81 -1.341E10} 1.200E103
65 -7.334E4+02 2.630E102
4?2 -4.187F+0)} 1.RR9F 102

3200 1bs Forward Left, Center of Gravity




MR AN SR S
LOADS LOADS
POINT FORCE X FOPCE ¥ FOPCE 7 FOINT FORCE X FORCE Y FOPCE 7
15 0. =2.000E+7. 0. is 0. =-4.000E:02 0.
30 0. -~2.00CE+"? 0. 30 0. -3.700F'02 0.
112 0. ~2.000F¢ 2 0. 112 0.  =3.700E:0? o
115 0.  ~2.000F' 2 0. 115 0. ~4.000F¢0? 0.
DISPLACEMERT INFORMATION DISPLACEMENT INFORMATION
FOINT U y W POINT U v W
3] ~-1.073E-04 - 3.704E-01 0.00 31 =-2.065E-04 ~7.131E-01 0.00
110 -B.527E-14 1.020F-01 0.00 110 ~1.641E~13 =7.547E-01 0.00
ELEM NORMAL STRESS SHEAR STRESS ELEM NORMAL STRESS SHEAR STRESS
0. NO.
112 3.733E+03 1.102E104 112 6.184F103 2.119L104
160 -3.181E*02 1.133E:02 100 -6.111F+02 2. 1B1E1G3
105 =-3.894E+03 3.810E+03 105 -7.488E403 7.3267¢03
195 =1.790E+03 3.589E:03 10 ~3.440E+03 6.854E103
74 1.209E+02 2.912E-01 74 2.361£:02 2.9256-01
81 -2.593E+02 1.834E102 81 -4.89BE:02 3.389F102
66 -2.593E+02 1.835E+02 66 ~5.084E102 3.671L102
42 ~1.100E+03 A.738E+01 42 “2.117F+03 9.117F 01
ok i PRSI ‘ﬁ
LOADS LOADS
FOINT FORCE X FORCE Y £OPCE 2 POINT FORCE X FORCE Y FORCE 7
15 0.  ~6.000E102 0. 15 0.  -8.000E¥D2 0.
10 0. -3.700F102 c. 30 0. =-3.700EQ2 0.
12 0. -3 700E109 o 112 0. ~3.700E+02 0.
1§5 0. -6.000F07 0. ﬂ 115 0. =0.000F0)2 0,
DISPLACEMENT INFORMATION DISPLACEMENT INFORMATION
VOINT U v W POINT 8] v 12
31 -7.601E-04 -3.983E-01 0.00 37 =3.138L-04 -1.083E100 0.00
110 =2 .068BF-13 -9.507E-01 0.00 110 =2,494F~13 =1.147FE100 0.0
ELEM MNORMAL STRESS SHERR STRESS Ebf" NORMAL BTRESS SHEAR ITREES
o 0.
113 1369103 5 650F1 04 112 -1.444E:03 3.19281 04
100 ~7.710E102 2.747E103 100 -9.300E102 3.314E1 03
105 -9.383L10) 9.170E10) oo ol)enkaed SEANL IS
1 3 188F1 05 e Iy 1.016E102 1.2 V6E100
91 55748102 3 149102 81 -h.251E102 3.310E1 02
A6 =7.000F102 5.542E402 €6 -8.91RE102 7. 425F 107
P 5 a6oFi 0, T 1a3Eios 1> -3.221810) IRICIREY
B

3200 Ibs Forward Right, Center of Gravity




WS
LOADS ) LOADS
POINT FORCE X FOPCE Y FORCF 72 FOINT FOARTE X FORCE Y TFNPCE 7
15 0. -1.000E: 02 15 0. -1.,200E+03 0.
30 0. -3.700E:02 o 0. -3.700F102 Q.
112 0. ~3.700E402 112 0. -3 700E+0?2 0.
115 0. -1.000E103 115 0, -1.200F403 0.
DISPLACEMENT INFORMATION DISPLACEMENT INFORMATION
POTNT U v W FOTNT U \ W
31 =3.674E-04 ~1.269E:+00 0.00 31 -4.210E-04 -1.454E400 0,00
110 -2.920E-13 -1.3%43E+00 0.0D 110 -3.34AFK-13 ~1.839F+00 0.00n
ELEM NORMAL STRESS SHEAR STRESS ELEM NOHMAL 8TRESS BHEAR STRESS
NO. NO.
112 ~-8.259E+03 3.713E:01 112 =1.307E104 4.244E404
100 -1.039E+03 3.880E!03 190 -1.248E103 4.446FE 01
105 ~1.317E:04 1.28€E:04 10% ~-1.507E104 1.1470E404
105 ~6.022E+03 1.177E+04 105 ~G.88BRE02 1.340017 14
74 4.842E+402 2.935E+00 74 S.069E 102 C.218LE:00 F
81 -6.92BE:02 3.258E102 81 =7.604E402 3.242E102
66 ~1.083E+03 9.307E+02 66 -1.275E+03 1.118E+03
42 -3.774E+ 03 1.625F+02 12 ~4.324F 103 1.64F10)

1.OADB
FOINT FORCE X FORCE Y FORCE 7
15 0. -1.230E+03 0.
3c 0. ~=3.700E+02 0.
112 0. =3.700E402 0.
115 0. -1.230FE+0) 0.
DISPLACEMENT INFORMATION
FOTHT U 9 W
31 ~4.291E-04 -1.482E/00 0.00
1:7 -3.41iE-13 -1.SABEIQY 0.00
ELEM NORMAL BTRESA SHERR STRESS
O,
112 =1.379Et04 4.3245301
1090 -1.272E+03 4.530E403
105 ~1.51SE+CA 1.498E1014
105 ~7.013F'03 1.364E4041
74 5.793Ev02 5.159E+0C
81 -7.70GE#(2 5.215E1062
519 -1.304E+03 1.147L103
4?2 ~4.408E+03 1.901F 102

3200 Ibe Forward Righy, Center of Gravity
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Appendix F

Constanty - ]I “Tonstanis T
(;}_e.f-lgcuon l . I[;eflczuucn
Fwo 075 |FwD R
AT 04375 |AF T 065625
Conected |Load Values |Correcied _[Lcad Vaiurs
o %o 200, 200 o 400, 400
150| 150 2005 200 ISSk 400 205
o I e ot
225 0 00002 Slesy QU7
205! 0 00020° 353 0000353
45 0o0004c 75! oooooic
tHose  (i4) |Laters! -4i4] .0 000arAlamenat  firtose Lateral -427 0000427
Wheel  (r5) |45 Deg 133;  .0000133Possen  fiveel 45 Deg 206 -00002%
(16) |Long | 3{3(:), _00003¢) roungs  [{Tube 587| 0000587
SR .25! g 37 -000003,
123! -157| 000015
R -81 -134] 0000134
Cross. (Y10} |Lateral 553 ILalcval 881  0oo00sas
Tubs  (R1} {45Deg 1051 0 lube a5 Deg 200] -000035%
Cenler (R2) |Long Qol a13tflcenter Long -1451 .ooco23756
10 03028 20| 000004348
R 0
o r 501 000528575
Right  (Rf) [Lateral 5 : lmgm Lateral 161 4 amse 05
Cross (RZ) 145 Deg 30 3YiCross 45 Deg 40 -O OQOI’ ra;
Tube (R [Lon 45 Long 65| 000029252
’ 0 -15] 5 9i9% 05
35 65| .00002115)
15 138] geoostea
Sirain train Shefs_n"s_
-0 0601881 0000414 -690€-03
00002081 0 0002658] 5 38E+03
Ho_se L_a_lq_:_«i | ) @539(-5 3 lose Lalera! _-6_@;@5 E‘: é$E~f)3
Wheel 45 Dng | 0003566 00 |tAheei 45Deg | 0000E521) 1 17E+04
Tube . Iub;: tong |}
00002312 .. | SRRR 0000133 93/E40)
00001252 3 D0D01E18]  2G2E+03
Cross. 00003242 2 s Lateral | -0000353| -6 56€ 03
fube 3 0007296 74 |liube 4500 | 60012062 3 42€+04
enler e Cenler . :
2 174E 05 ; 434BF 05]  130E+03
0 0002096 00002658 B S7E+03
Laeal 00001221 L_e's'_a' -000016) -4 1dE0D
45 Deg | 0000333 A5Deg | 0000483 145E.04
Lot
] 00001607 6.000303| 2176403
| 00004562 00007511| 2 18E+04

137

3200 Ibs Aft Right, Center nf (.r'l\m




Lieﬂecllon
Fwo
AFT

550, 600
155 570

520j

Hose_ Lateral
Wheel 45Deg 60011065
Tube L

Corrected _iLoad Vaives

-0 000184
-0v0029
0()005!Q roungs

307

507

94

Latesa 184

50eg | -292

Long 819

2 -60

218

: \ -182

Cross- (Y10} [cateral 1410

i R1) |45 Geg -305
Long 2'35 .

35

600

Malenal

Pet 550n

e (14
l’\lrleel (_(5)
(7€)

(e
(R1)
(R2)

(R1)

E)

(R2)

'Lglgral
45 Deg

) ]Lg!e_ral
45 Deg

Lateral
45 Deg

Lateral

45 Deg

ICorrected _

C_)engchon
F\N_D
ArT

809
570

-184

Load .d!uns

800
205

QOOOI()i
-0000056
-0 000273
OOOOIII

0(_)0()04
0000139

-0 000.»4901

0 00009783

.0 09013951
000039132
-0 00016279

-0 00042306
0 00103842
Slres,eé
-1 00E (4
7 48E+03

293E 03
1376404

1 2BE+02
209E 04
3778403

4 31E+04




Censlants - ‘ Constants 1’ i— T B
Qe_!lfcllon | 'Gellsdlon
FWD 159375 LFwD 1625
AFT 1 6625 AFT 15625
Cortected toad Valués: ICorrected  |Loaa Values
1060 635 1200 635
570| 205 570! 265

-!64; -0 000164
494 0000493
103/ 000010
1350 000013

-1523 0600153
491 0000391
§ - 102{  cooot0z
tAatenal Hose (1) §_3§ -0 0000

Wiheel ( _ De 2721 000027 fIPasson  ftvneel (5 43 Oeg -266' 0 UH0.56
Tuve : 763‘ 0000763[roungs  |jTuve (6) ]long 746! 0GUO7AG
- ‘ -30,  0oco0y i Vike L dndeiai il 271 wos02z
193! 0000\93 6150/} IQI' 0 000151

, : , -180(  0ocoois) o 3:s|EACERRAWEALENE] -178) .ooo01is
Cioss: (710) ltateral 2129 0902i29 300E+07liCross  (Y10) la\elal 2157| 0002157
Tube  (RI) |45 Deg -455| 000082719 e  (R1) i45Deg -460; 000683523
Cemer (k) ltong -4(_)0, 0 0606556 s1ce (R2) |Long -405! 00005638
& oy o 00601304 0 302 Kkie s TPRAT 000013041

i 3 00E 07 Pelacs 48 R 0

0 000495 £ _ oy C0 00001953

) aterat 000012304 assolirgnt (R1) rater 350 oocoicsi

Cioss  (R2) |45 Deg -65] 0000224121 0333YC0s (R2) |15 Deg -@L_)i 0 00020655
(R3) |Lang 95 00004130€f] 210€+0iifube (R |long 5. 000041300

IR -50! 000023254 g el U ing -55] 000025561

135 000051921 -135] 0ooestoz
235| 000090381 y 340) 000130751
Slresses Stiam blressos

20000558| 9 18E+0)
f 00005065| 7 SBE+03

il ooosm 949E+0

00005107  756E+0

-0 G0Q4Q1 -1 19E+03

00004242) -1 74E+03YMAT 3 |iliose la:eras'
0

00010522] 2 15E+OM[ELE 100 [Wheel 15 Deg lnoomooe 217€:04

1 14E401
2566403

-00004123

0 6002023

| 00013572 1 68E+01

0 002866. BOYE 01

00001304 J9IE+0}

00004953 1 49E-04

0 0004953

0000231 -1 35602
00007519 225E+01

-0 000245
00007813

[ 0000779] -6 74E 03
60018311|  § 28401

-0 0006908

00(‘13621

i




Loads

Shams

Wheel
Tube

Cross-
Tube
Ce-ner

ngh!
Cross
fute

Nose_

Wheel
Tube

Constants

RN

1350
520

(V10)
(RN
(R2)

R

(RY)

I—)ef-lechon
FWD
ATT
Conecied

I__s_le_ral
45 Deg

270

Lateral 46
45 Oeg -65
Long 199
60

-250

) 370
Stain_____

-0 0003867

0 0005067

Lavra | 3 3004135
a5 Geg | 00010156
Lo .
4 000403

Q000199

Lateral

Lateral | -0 0002452

00008184

. —
m-'cal
[ S TR, S 1
Qv

Load Valu

A DIB
[T
IR Y

0 0001 41]iMatenal
-0 000262f[F oisson
0 000742}ivoung s

! )
heel (Y5}

0 000025
0000189 615
.0 (00179 031
0002326f| 3 00E +07
.0 00089991 Tube  (RI)
.0 00070477 21 30c R2
0 000130 0 307
‘_‘;] 3 00E +07]
0 00051435
0 000138465
000022412

(Y5)

tong
TS oo

Laterat
15 Deg

Lateral
45 'Qeg

Lalerai
45 Geg

Dafection

FWD

AFT

_|Cerrected

1800
570

CO0 =~ OO L
[NESTRS IRNING, 1)

(X2 TIPS

§ 00005239

-0 000245
0 0008184

1633 Vaiyas
635
205

0000176
0000475
00001
0000151
.0 000251
0060761
a0000%
0000182
0000175
0 002563
-ooo1oieon

.0 00085131
000015218
0
000052388
000013847
000022412
00004348
000030232
000063459

0 OO!SQSOQ

_|Stresses

-9 56E+03
717€+03

32(N) ths Aft Right,

140
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Hose
Wheel
Tube

(V10
(RN}
(RZ)

: (B;,

(R
(RJ)

L ong

' atoral
1" l\eg

tong

lLgler_nl
l 15 Deg

Laveral
45 Deg
Long

Cortecine

Deflecticn

1110
704

0 00016305

-—————e

0 0ONS 429 2c]

ViuvsSeve

0000|538'~

o r‘oissur\

Conslanis

Niaierlai
voungs
(Y 1_0)

(R1)
(R2)

(RN
(R2)
(R3)

Lateral
45 Deg
Long

Lateral
45 Deg
Long

Lateral

o. '

Lateral

45 Deg

Deflection

Correc'ed

199‘5

un
~
Q

' — ) [l
~IND [& TN

COl =1 =~ 1 COICOI LI O DD LI QB — 1 (N
QO NI = NI = =~ ~d1 O B

NI
TN —at —ait

3 00001955

250501
00038764

75
L 225
Load Valyes
635
205

i8
2

-0 00]1!807

-0 00100199

0000169”4
-0 00018061

00004348

-0 00037206

000188454

. Stresses

-9 715‘03
7 73E+03

i i7E-d
2 32E+03
2 45Ef04
{ OGE+0%
522640
1 66E+04
1 25€+03
2 47E+04

3200 ibs Aft Right, Center of (.r'nm




Constants

erss- (\{I_Oi Lgleral_
Tube  (R1) |450eg
Center (R2)

r_ugm_ (R_l_)l Lgle.«al_
Cross (R2) |45 Deg
Tube (RJ)

W!]eel
1ube

45 Deg

3200 1bs Aft Right, Center

|couicizd

1700]

Long

Deflection

éioi

SO U

1875
2375
o1d Values

635

205

0000172

Conslanls

; Malqriai

000018
0002924

0 00109989

0000991595

000017392
9

Youngs

Polsson

3 00E+07)jC

(Y10) {Lateral
45 Deg
Long

(RY) [Laera
(R2) |45 Deg
(R3) ilong

1

(_)gﬂgciuon

F\{V’D

(AT

1500
570

1.8125
225

_ Conetid [Laad Values,
taso] 565
320 155

635
205

0000138
0000528
0 000088
0 000838
000025
0000815

-O 090047
0000188
-0 000184
000287

' oomorzsz

000097'521

000017392
0

A ~mnr aan

U \MJJ‘*/ﬁ)
00015385
0 _00020688

600!6922éd

Shresces

-9 SBE 03
e 10E*01
3516 05
4 4AE 04

6 85E+04

of Gravity




‘f-,"_c::;’a:‘lls : i ) ; ’ ~onstants }
:Cgﬂr}{[:(‘n : Oeﬂgchon o
fwe ; 28125 rwo _1_,25
Aft ; 2 0625 ArT 1.9375
Iccun'tc ; P Jalues iCovrecled Load Vilg{s_
1300. t_33§ 555. HQQ 635
570 205 570 205
e, 0000157] -144] 0000144
g1l 0 000541 566 0 oornvsr
< 0 000095 111 0000111
tiose 4 !Lanmn o7, 0 000% Aalertel C(r) Latecal 838 0 ocomR
Whesl  (15) 145 Deg <9 000"2: raisson heal  (r5) |45 Deg 291_3 -0 000294
Tube (16) 1 ? (o. _o.qc_\qe voung s 859 ooooeso
A AR T A5 0 00004% i -45]1 0000045
00] oo 6 209| 0000209
1891 cnoisy oy _ . -191] 000010t
Crorse (\’IO) lLaleul ! )Zl(_) o2zl 3 GOE-07jCros (710 [Lateral | 24\_59 0002430
fube  {(R¥) [45Deg 545, .0 00099001 _flrwve (RN 45 Deg -AB5| 000038177
Center  (2) ng ! -560] -o 00091 ,eu A0 (R2) [nong -0 oooaadog
LR 5| 000016305 030748 TR N 000014131
G i 3 00E +07 G 000065
AL 1Y S 0005’3 K R A e 00005143’
Ay e 50| 00001539" aafrige (R [laters 40/ 000012308
Crosy (R2) 145 Org | _-(:30! -0 0002067 (RY) 1€ Neg .g,(_) 0 nonacspe
Tube (R3) ]l.ong _ ‘ 130 ucooaaae 95 0 0 (0041305
0 0003043'5 _-:_'7(_) -0 00027305
-1501 0 oocslscw
__ 370 ocora2302
lem S(le§§e:_
-00006I3  991E.03
0 0005736 887E:03
000CTA| B TIZ.03
0001991} a4 d4/E+04
000483 - 28E.04
2000217]  265€+03
Cross Ueral | 5517513 o -0001851| -1 9B <04
Tube &5 Cag | 00035135 Tube [ 0O0I1457[ @ BAE L4
1Center llong 1 .. Cemer e L
e NN, 0 0001631 : i 4 24€03
Satta 0 0005331 1 54E40a
OR A
Roght Usern | 00002753 795E-01
Cross 45 Oeq | 000048 2 302 +01
tube Long o o
B “ 00002512 7 37E4D2
n‘A 0 0022802 §77E.04
\,.-4 |

3204 ihs AT Riz;nt Center of (-mwh

143




Consiants j : Conslants i

B nDeﬂecllon | . Deﬂechon L
FWOD ! 175 r\A,D 1 68_75_3
AFY . 1625 WFT 15
Correc ¢ 1load Values Corrected |Load Values
) ool 635 5  700] 635
) 33 5705 205 155 5?0} 205

Stans | o L
. 3 143 éc_x)(_)l‘f‘f -147 -0000141
589] 000059 81| oocoosie
1231 00001 Y ‘ 13| 0000136
89}  000078dMalenal 673 oocoos3
flé (E)(;)Qéil:[f-;ols;on -350 0 00035
8?&_ 0000878]jvoung s é](:) 0900‘._91

-571 0000057

220]  ooo0zy 6150 238| 0000238

Sl -194)  .oocoio4l 03150 §  -196] -oo0019%
(¥10) ftar 1 2167] 0002157 3 00E+0 (vm) Y ateral 1869 0001869
RI) |4s g 000075447 (RI} [45Deq 345] 000052729
R2) 00007539 R2) -0 0006556
000011957 000009783

o 0000045

000047625 _ 5] 0 000dares

(RI) Lateral 55 0006'(—?;7

(R2) |45 Deg -60| -0 0002088

(R3) ILong 90, 000039132

b e

Y 0000G348] 9G1E+03

0| 000049998 | +105/ 000040383
0 000807 2 _ 260} 000099995
_|Stressey | . 2 Strain_ Stresses
-99PE+0YMAT 3 | -0 000645 -1 03E-04

03183| B 1AEOYMATS iateral | 0000356| 6 86E 03

00018381 4 30E+04

|Latral |-0
45Deg | O

Lateral
45 Deg

355 ST 29503
1436 00004477 1 34E 04

" 7 55 Bo00E| 26002
(_‘.m.s} 2 WE+ 00007274 217E+04
THIZ 058|563 +03

347E+ COOMHS 4 07E+(1

Auu-.'

3200 Ibs At Right, Center of Gravity
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Constants | . ~onsiants l
‘éefleclinn o
o s
[AFT i 1 0625
o {Corrected }Load Values o
sop a%| 500 500 20l 2%
450 tssl 500 205 _ 2so| 155
Strains B Stiams

-143 .0 000143

ILg!era!
45 Deg
Long

(v4) |Laterat 665 0000665 Material
45 Dey -315|  .0000315{irsisson
870 _0C0087|fvoungs

Cross- (Y1d) 419 OQQIAIS'J 300E+07 Cross-  (Y10) L aterat

Tute (R1; |45 Deg -260| 000047268 ) I.ube_ (R1) |45 Deg

Ce: ner (R2) -0 00050809 41300Center  (R2)
B r - - - TR )

Long

> % m“ bbb ad L™=
mgm ®1) |uaterat 0000061541 a3aoffrignt  (R1)
Croce (R2) [45Deg -0 0001 724 0 3333[Cross (R2)
e  (R3) ILong 000034784 210E-07flTube (R

Lateral
45 Deg
Long

Nose Laleral | 00003158
Wheel 45 Jeg | 0001854

Q0004695 -1 32E04IMAT 2 _
00002285 Z BBE+OYIELE 105
Cross:  [Laleral | D0008B24| -1 13E04MAT 2 flcros Lateral
Tube_ 45Deg | 00017933)  SOAE+O4IELE 74 45 Deg
Cenlef el .
doo §435E.05)  163E+03MAI2
000037\5 1 11E ELE 81
| 5500i88;| -4 BBEOJFIAT 2_
0 000608 1 81C ELE 66
} 00004432 -3 46EOYMAT i
0 NDO10769 J12€ ELE 42

) Conechd

[jelieclxoli
FWD
ACT

300
360

-0 000241
0001 143
0 000357
36001753
0000549
5001116

'Load Values_
300

205

-0 000065
00004
0000108
060628
0000213
0 000648
-0 00005
0000172
0000132
0 000903
00002727
0000335

0 0000326
0

4 6155€.05
000012068
000025088
0 00004551

00001923
000045152

Shesses
-5 44E+03

679E+03

3 36E+03

252E+04

M
. -
S
IS

2

[T
1

Wi~
- Qi
.8
mmi
P
Q-
S G

s, Y- 1
mim
- -
[ello]
[T

AW
@D~

-1 87E~0L
34E‘“"

i ik o3
1 99E+04

320“ Ibs Aft Rizht, Center of Gravity
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T
Constants )

Daflection

e
|Corrected ‘1

50

OO D1 (v A

-

O:Q|mlml&1\0\\-3

— 1

-

135

0938

3d Vaues

-0 000183 |Material
A{Poisson

Yourgs

‘"Conslanls

Cefeclion

Center

ight
Cross
Tube

[=Il=1

Qg

D10

QIO

(034 Valus
50
50

S o000 D000 O 00 D000

-

Q10!
28
28!

(= X =]
218!
38

miuem:

g

mim
.

=)

=1

[=1F =T
l
'
mime

58 &
88 s

, -

-

2
28!

[=]¥=N
‘
t
%umn




Strains

(_3ro:s_s~
Tube

Right
goss
Tube

Cvoss
Iube
Center

(v4)
(V_§)

(Y'0)
(R1)
(R2)

(R1)
(R2)

(R3

l;te_«al 860

Deftechion

Cotter o f

100

Latera

AR e

45 Deg 210
Lovg.

¢
Lateral _5
45 Deg 35
Long 60;

Laferéi

00003472

T

00001559

00006206
00011364

Laleral

4 Drg
t.ong e L
i 6 522E-05

260013

0 0005658

180,

Constants

093

_.. 02
tozd Vaiues
400

400

1~J

5
5

0 oooozﬂf

600016':] Malerial
Forsson
0000611[lvoung 8

-0 000044
0000157 615
0 000131 0319
00606%\ 30?'%‘(77 Cross
00(_)65&-3171 o !ube_e
-0 0003441 4130
000006522l 0302

A{Right
"IQSS
Tube

(r4)
t5)
®)

(Y10)
(R1)
(R2)

]
(R2)
(R3)

l'-)ef_leclion
FWD

_|Coriected

750

545;

Lateral
45 Deg
Long

Laterzl
45 Deg
Long

Lateral
45 Deg
Long

AR

Lalgral
435 Deg

i 515
I -
180

O 000’05
0 0010466

2z
0000192
-0000939

0 0020655

0000185
0 0005801

-0 (00334

j 00009449

n

1.3125

075
Load Values
800
505

-0 000581 7b

I 0 00\)40975

4 SIDSE 05
-0 ()"01551"
0 00034/84
-O 00009302
-0 000169?"

i Snessvs

B 10E+03
1 106404
34iE+03
231E+04

H(Ml ths Aft

i17

L.eft, Center of Gravity




Conslants o Constanls I
Deflection . Dof_lcchon 13
FWD 1.375 ) 158 ‘
AFT 1.0625 IAH 13128 S
_|Corrécied _[Load Vaives  ICoirected |Load valuas j
538 1200 ot vsiy 835 1600 '
180 595 180 535,
38 0 000038 43 0 000043
818, oooosI® 641| nooosas y
46 000004 ey 59! 0000059 .
tose  (Y4) j Material » (vay |tateral -105] 0000105
W-hee-é (-Y'.-S.) i hee) (;_5) 4% Deg 56 Q OOOOS
Tube (Y6 b (r6) |Long 785 0000785 i
' -60 0 0000%

-175 -0 r)00| 75
Lateral 2372 ooo23r2
(R1) |45 Deg 470| 000085445
R2) -420/ -0 00068838

85| o0oo198s

405 -0 00073629

-340| 00005572

Latetat
45 Deg
Long

Long

0000|4|:M 0 00017392
0 R
wgn  275) 00005235 =

(RY) Laterat 30| 000009231

(R2) 145 Deg 45 -0000|551ﬁ

B5| 000035058

-30( -0 00013953
95/ -000036537

(RI) jlong

Steain Stresse

.0 000539 769£ioi
4 00006431| 1 O9E+04 s

-0 000252

139
Whesl 00009317 200

§ -0000417] 11904

00001816 1 B4E+0)
0001443} 1
00031263 8

00001739| 522E+03

00005239| 157E+04
0000i79] 47302
00006412  194E+04

| 0000533 -39dE+03
f 00013167| 383804

of Gravity




Conslants

DeﬁecuCn

FWD

AFT
Correcled
1950 38
130|  sas 180
77
688
: 49
Hose {r4) |Later Zév
Wheel  (r5) |45D21, 33
e  (v6) 820
' _— ok -éi
-178
. _ -184
Cross- (Y10} ‘l.v!era! 2@1@
Tube RN *é6eg 550
Center (l:Q2} : -529

Right
Cross

Tube

(1) [Laterat ) 50
SRCCIE
(R3) |Long 20
_— yFe) .40
110

208

Strain ____

0 0005622

0 0006882

Lateal | 0 0150

45 Deg | 000I0561

eral | 00001713
00007165

FiMaterial

Moisson

Youngs

0 0005524‘\

0 00015385
-0 00015516

000039132

0 00105769

Slresses

Constants

Long

Long

Def_leclion
FWD
LA
Corrected
535
180

91

Lglgral
45 Dey

Laterat
45 Deg

0001014

0 000424
00001789

0 0038566

O 0002283
0 0005525

-0 UOOGG7
00015965

175
18125
Load Values
2090

595

0000587
0 000 15
000007

.0 000015
0 00019'3
0 000063
0000173
0000162
00196,
000103625
000091784
0 00022827
0

0000 55245

000012308
D 00015515
003913’
000018604
OOOO4"!52
000111534
Shesies
-7 51E403
1 18E+04

GE 03
228E'04

-1 22404
1 68[‘03

3138404
1 09E+05
6 85€+0

1 55E +04
1 G5€+03
2 10€ «01

5 47E+03
4 62E+04

3200 ibs Aft 1.eft, Center of Gravity
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Y
Conslants ' [ | ~onstanis

‘Dﬂﬂechon ; L
rvvo I,_6g§
AFT_‘__ 175

[Corrected Load Valuﬂs
6E, 1 800

Deﬂe:tic»n .
fwf) 1625
AT 1 5625

Covrecled Load ValuP'
1350 535 1400

do‘ 545 180 585

0000092
0000703
0000079 .
0000107

OO':)OI

| .
Materia
Poisson

{Latersd

ot
Wheei  (Y5) 145 Deg .
(Y6) Long

Youngs

000?573

-0 000‘}9067
-0 OOO{BG/-{
000018473
0

0005331
00001077
-6 0001724

000039'32

nght_ (R1) [La!eral
(R2) |45 Deg
(R3)

[l

-0 00044229

. 000105765
I5train_ Shesses

) -0006532| -7 03E+03

0000703 1 24E+04

e il XE s TR &, TR IR -]
OO ClI OO

LT )

k> L
fose_ Lateral

45 Deg

Lalral

45 Deg

3200 Ihs Aft feft, € entm of Gravity




Constanls
Dallection L Deﬁeclion
FWD 15625 FWD 15
AFT 1125 AFT 0.875
|Conedied |Lsad Vales Cowecied |163 Vaiuss,
5351000 535 600
1804 595 180 5395
70 0 90007 25! 0000075
751 0000751 744] 0000744
- 120 0000+ 111 000011
Laterat 165 6666"63-%]:3:};1 v Lateral 131 0000131
a5 Deg | 156  -0000156Poisson  [[Wheel  (Y5) |48 Deg 171] 0000t
- Lona ééj 6600351 Youﬁg's b (_Y_S) i_o;\g ééé (_)006959
B o oo TESETREGE 55 oo
-218] 0000218 6150 N -222| 0000222
-200{ 00007 03 ; -201| -0 00020t
Lateral 26§§ i _0(—)0_5(’)_55 IL_:Eletal 1592 0 001592
Sueg| 385 om0 45 Deg 310] -0 60056358
Long -380 Long 0 0969'7'9';_1
5 ¢ 0001087
A I
7 " 000042853
Lateral Lateral 20| © 00006154
45 Deg D 55 6_000! 724
: 80| 000034784
35| 5000157
75| 00002815

195 000074997

Sirain _ |Stresses
20000609 -8 53E+03
00007454 1 28E+04

CX% Y

Lateral | -0 3002538 Lateial | 0000386,  447E:02
Wheet 45Deg | 00013518 45Dag | 00012135 2 56E+04
R 0000497| -1 4iE+04

00002281 258E+0%

-0000367| -1 12€+04

0 0020838 531E+04

00001087| 3 26€+0)

0 0004286 1 29€+04

000039 .4 85€+07

C 000608 181604

0000427} -3 10E+0)

00012707 G ootoat 3 09E+04

3200 1bs Aft 1.eft, Center of Gravity




I onsltanls 1 et
[é)g_lf—lgchon l . Deﬁechon . )
FWD 05625 rwo 0 0625
AT 00625 ATT .0
Corrpr! i|_oad Values {Cortected iLoad Values
o, 200 _ 0 50 50
210, 200 0 0 50 50

—_

524 0 00027 F_A-aleria.l-

Hose (4 [Lale ' et
105 -0 000105 f’_oisson

Wheei (_Y.:E) 45 Deg
Tube (¢6) jlong

(8,0

— b I(JI N
VOIN & OO OO
(=]

]
g

Cross.  (Y10) [Lateral 00 (Y10) [Lateral . 0000015
Tube  (R1) |45 Deg 125 -0 00022725 Tube  (RI) |45Deg 0 0
Center  (R2) iLong -70| -00001147 (R2) llong 0 0
A v S el 2 3 ; 5 o
0 N 0
T S Y 06 . 0 0
F?lghl (RY) 5 (RY) |Latesal 0 o
C}qs} (r_zi) 20 (F_té) 45 beg 0 0
Tube  (R3 35 R3) |Long 0 0
i 0 o 0 0
30 0 0

- R ’

Strain Stresses

745€E.06] 3 69E+02

- ez o 22 s J

2 454E.05 6 39E+02

Lateral

W 7zisios|  328E.00

S
Lateral | -09003238

Tube 45 Deg

Bo3| e
£-06 -1 8B0E+O1

Centel _ L .
ey 0] 0Q00E+00
0| O0DOE+00 :
¥
0] 000E+(n )
0] OOOE«00
| 000E-00
0} Q00E+0D
3200 Ibs Aft Left, CUenter of Gravity




Constants J

Stains

(va)
(15)
(Y6)

tigse
Whee!
Tube

Lateral
45 Deg
Long

(";'.O) ILatsrat
(R1) |45 Deg
(R2) jLong

Cross-
Tube
Center

Right
Croses
Tube

(R1)
@2) |18
(R3)

")

tHose
Wheel
Tube

lube
Ceitler

i
o |
Qeneclinn
FWD l
- L
AFT |

Correcte ¢

4(\1‘
401
|
151

125
06875
' ad Vaiues

400
400

Malerial
r‘oisson
rlfivoungs

" onstants

{Cross.
|ubr

4
(¥S)
(16)

(V10
(R1)
{Rz)

Lateral
45 Deg
Long

) |Lateral
45 Deg

Long

Lgte_v;l
45 Deg

Laleral
45 Deg
Long

Laters

45 Deg
Long

ISOI

I:-)ef—!gciioﬁ
A 225
ATT 143 75
Cormcled Load Values
806 800
610 610
368| 6030300
1022| 0001022
1@(_) 0oon12
-579 -0 00057
318! 0000313
1302] oooi302
-99| 0000099
-304| 0000304
-284| 0000284
1975  ooosars
400 -00007277
360 -0 990'_59004
000011957
0
0 0004952
o| omssia
55| -0 00018964
80| 000034784
-45] 00002093
90| 0 00034614
235| 000090381
.. __iSlresses
1124 -1 84€:04
0346) 1 5AE+04
-0000793| 6 73E:D3
00015253] 3 98E+04
0000696 -1 9BE 4
00003126| 3 38E+03
o®isi| 4o
00026057| 7 3BEs+04
00105 355603
0(004353] 1 49E+04
0000215 B AIE-02
00006243| 1 BSE+(4
. r')_(_)oﬁgz -5 08E+03
. (30012364  355E.04

3200 Ibs Centerline, Center of Gravity




Constants - !-

Defieclion

FWD 25

AFT 19375

Corrected  iLoad Values
1040 1090 10€0

610! 610

0000226

-G 00099081

e
0 00016305

0 000533
00001230
-0 ooon" i

000!346!

"1 97E+04
173€+0

5 12E+04l€

Constanls

tiose

heel

Cross
Fube
-

Tube
e

Dcﬂechon

FWD 24375
AU 1875
Corrected  |load Values
950 950 1000| 1000
610 610
-2141  .o000214
1081 odoios:
143;  oo000143
(Y4 [lilcna_l 1710 0000171
(.'ré) 145 6&9_ ! :}60 OOOO]U
(ve) 1415 000141%
ey 115 0000115
-312) 0000312
: -296| 0000296
(10) fuateal | 2562| 0002582
(R1) |45 Deg 520/ -000094536
(RZ) |long i80| 000078672
: 000015’18
0
Sid 0 090533
R1) |Lateral 30| 000009231
(R2) |45 Deg 50| -0 00t7z4
90| 000033132
65| 000030232
oooo:ggga
090130764

Suesses
-1 91t 04
S1] 168E+04
_____ -2 88E+02
00018842] 395E+04
:Q0007311 -2 09E+04
00003199 3 27E-03
laleral 0 001599 -1 89E404
4SDeg 00033944}  961E«04
§ 00001522)  457E+03
B 00005333| 1 60E+01
9000199 245€:02
00006822 20SE+01
-0000783) -7 32E+03
00017865, 5136+09

32(30 Ibs Centerline, ( cnlu of Gravity

154




Constants . _. ! ! \unﬂdms~—_ | ‘—T
IDgﬂgclu_m l chlI\.cnun
Fwo | 23125 Fwo
AFT i 1375 IAFT
Conecled 1Load Values Conected
550 600 600 150;  1%0] 20
550 600; 600 150l asoi 200
-255 0 000255 -47
1130 0001 303
o 183| 000016 _ 62
Hose (Y4) |taleral -7&& -0006?4 Malerial () lm:ml -389
W-l;ee_l (‘ré) ~it’»E)gg 81 -0 000381 F-'ms-so-n (Y;) 145 Deg 155
Tuba (V6) Lr:inév 1491 0001491 .6:;119.5 (16) Long 498
‘ TR ' -125|  oooorzs] T -3
-3191 o003t 116
§ -300 20003 92
Cross: (Y10} [Lateral 17?@ 000177 3 00E+GillCioss (Y10) Tlalr_‘lal 458
Tube  (R1) |45 Deg 365| ooooesdsil be  (R1) |45 Deg 100
Center  (R2) lLong -0 00055726 13 (R2) |Lorg ’ 0
‘ . 000009783 0 302/ R AR %
j 300E007
- 00004191
(R1) 0000036155
®2) 0001696 {
{R3) OOOO§§95_B 2 !0E00
o 0 0001850
0 00034614
902(_)_8653
Shesses o
2 03E+04IMAT
00011484] 1 74E+04[ELE
| 00009749 -9 47E+03MA1 3 Lateral
00017218] 3 30E+04ELE 100 oooosazs
L 1
2 15E+0HIMAT 2 -0 000242
3 28E+0HELE 105 00001186
1 36E4OHIMAT 2 Lateral | -0 000298
6 50€ +OlELE 74 $5Deg | 00006083
2 G3EOHIMAT 2 1 087E 05
1 ZGE+OSELE 61 00001715
9 SHEOIIMAT 2. BAECS
1 8OE+OHIELE 66
MAT 1
ELE 42

-3 89E 03N
34GEO

3200 ibs Centerline, C cntcn of (-ravlt)

P

08125
05

Load Values
200

200

0000047
0600303
0000062
00003
0000121
0000198
0000031
0000116
0000092
0000458
06001818
000014751
000001087
0
0CO0017145
' 0
090606856
000013044
000004651
00000515
000023076

Slress»s
4 50E+03

6 79E -0
15103

377E403
1 7T1E«04

326E+02
514€+03

-1 30E+03

9 37E+03




(Consianls _ X onstants -
Deflection Deflection
FWO -0.125 FWD
AT 0 AFT
Correcled [Load Values Conected !lLoad Valuss
of s s | | 50
0 0 50‘ 50 50 50
|
-28| o
.23 0
y LU0 __é ) % d
Mose  (Y4) 1781 00001 7lImateriai (14 |Lateral 0 -
Wi:leP.l (_YE_») _-i J l-‘mssm) : 45 6.99 :)
-27 ilfvoung s Lor o
13 954 0 '
15 0
g 8] 000008 0
Cross-  (Y10] jLateral -4§‘ -0 006049 0
lube  (RY) [45Deg 0 0
Center (R2) jLong 0 0
3 MY 0 0
; ' 0
el 0 ¥ 0
Rignt  (R!) JLateral 0 Lateral 0
Cross  (R2) |45Deg 0 45 Deg l 0
Tube (R3} |Long 0 0
e i .
0 0
ol e
n__ __|Stresses Strain _iStiesses
181051 -6 74E«Q2M ] 0, 000E.00
9 B09E-06| -1 BTE+O! 0] 000ED0
et | D055 S37E1G Lo o agiE00
450eg | 25B1E-05] -122E+0 0| 000E«C0
Lo
ABI2E-05|  -139E+02 0|  QO0E:
3612805 1 04E+03 0] 0O00E:M
B0 -1 70E+D Lateral 0| Q00&®
932606 -234Es0 45 Deg Cj 00+
Lol
o| 000D ‘ 0| O00E-00 )
0| 000E+DX 0] 0QJE-G0
of i Laed o] googso
0!  0O00E+ 45 Deg 0] 000E.0
1 Long } L
0] OMCE: ol 0] 0O00E-00
" 0] OOOE- 4 0, 0 00E +00

3200 Ibs Centerline, Center of Gravity




[ Tonslane i

¢
tiose (r4j |Later

eldcr

(R2)
A5y {{?

C10%%
Tute
Cerdet

J200 Ihs Forward Left, ( «-nter of (nmm

Wheet  {1%) iASch' s7.

LiULs Vel La
Tube ah [LERL

g
o

’ . : 25
gt (R1) 'l slers _0-l
Crots  (R2} |45Deq 25|
1ubr (RY) [Long 40
WAL '

|
iC’!"fPC' 0
iraD
o
1Cer »-tey .
200,
200,

R
at -1.’_34,

N 0002897

0 0001767
02054418

onslants ' ! i
o : ;Cenecl-cn ]
¢ 88y rwo |
- 0625 IAF v I _ 1
Lrad Values . Ccnecled_ |L"ad \’alucs
200 350, 3 on 400
200 310' 400
0 (0008 -130' 00001
000025 - £70 000057
0 00006- et oocoon
00001 xYvazenal  fricse -295; g oooran
000009 fIosson  fwheer (¥ 2091 ogoprna
0000356 rwung s : ! 764 0000754
00000 e 321 0 oonoa;
0 00CLAS) 51504 -i56| 0000155
ooousd 9315y WIS -109] o000
00054 30CE+07Crots.  (110) Juaterar | 1123 o0oni2?
{R1) |45Deq I 239; £ 00041911
; (RZ) long -165 O 0(.‘0110&4
o DR R e )| 000008575
ot
L AT i 000236195
o ___L a3acdiignt () atera 16| ooconai:
00000853 0333NCross  (R2) [45 Deg 40] 000013797
00001736 2 10E:07fTube ¢RI} |long 65| 00002926
3 -20} -0 00009307
60, 002023075
_14B] ouvoossiai
Sll_ail)— L 5hesse_s
: -0000628| -103E+04
- 00005733] 8 74E+0)
ftiose_ Leieral | -G 0D0ASE| 3 49E-0)
Bvhest 45 Deg | 00609252 1 BIE-04
LT ube Long
URETEAME 0000411 -1 20E+04
i 00001583] 1 17€+0)
Cross- Lat evalﬁ £000668, -6 90E+0)
i ube 450eg © 0001521  435€-01
8 enitee . Lewrd ,
i S 26|E +03
1 09 01
gl 6@6164 -6 ﬁé‘b?
;195_3 00004771 1 A1E 0y
| 0000334] 2 74E-0)
{ COO0T383; 231604

e e e e .




g ]

Conslants 1 | ~onstants
[—ze_l-lgchon ! . Deﬂedmn
' ik FWD 1593 FWD 275
AFT 125 AF1 125
. (-Z:-J'l_eclé"l _;Léia V;Ut:!;__ . I ouecled ;Load VaI({O_s_
| 310, 800 20| o] 310 1000
750 310, 800; 260; 050 310i 1000
1
64| 0000064 691 0000059
13]?1 0001312 1458 00014‘3R
R 83 ooovsy : 99| 0000090
(¥4) [rateral -6529 000062 Material (v4) .644] .0 0005
(v5) |45 Dog 215  0000215[Fossen  |fwheet  (v5) 45 0eg 164] .0000154
(v6) |Long ":- 0661:35 voungs  [|Tut (Y6} ILong 1768 ooorisee
! N 191 L 9@91_?3 ) -192| -ooo019:
000025 61 -270|  oco02r
0000311 0318 ks el -347| 0000347
000|S7‘-' i&)éb(.)."‘ (Y10) ILaIera( 1?:-” 0001731
-000049_)06‘: - (r_m 4569;, éég 000053531
-mmsoec_)o 413 (RZ) Lorg 0 00052448
SIS 0 00009761
0
’ ooooanosa
Right  (R1) [Latersl (R} [Laterat 25| 78925€ 05
(_fvoss R2) '45009 (_!5_5) 4ébeg t_i(? t_)g(_)mg;m
1ube {RY) J{Long _(3) 65 000028252
1 ; -15 5 97 ‘?_5?_9‘
60 .0 00023076
145} 000055767
§ir—aTn__ - Shesses
_-000143) .2 23E+04
00014603] 2 326+04
_____ 0000846 -44/E.03
00019697| 3 99E+04
D O0UBIS| -24iE04
00002765 975802
_____ 00011 -110E+04
00022065] 6 20E~04
9783E 05| 28303
00003305 117604
20000154 3 2%E.01
00005137| 1 54E+04
0000325 -2 30E-03
0G00813| 237604
ool
3200 Ibs Forvard Left, Center of Gravity

1SR




Deftechion

Constants

Deilection

FWD 2313 FWD
AF Y 1 AFT
__|cortected iLoad Values [Corrected |l.oad Valies
50, 310, 600 50 50
310 600 50 50
LB, -0 0000ne 0
1055 000105 0
98!  po%ose " 0
(ra) |Lateral -57@, ) 00 ."_ Malerial Lateral &
(-YS) 15 [—)eg ‘;.'Aé 4RI oiseon heel (75) 4% 6eg 0
3 Lc'ng 448 v'our'wg's Long 0
poly g 0
0
0
) 690@“3{ .:50(-)é‘01 (_:ros_y c
.0 0004272} 0
| 0000134339 :
oovooes2fl o 0
B8 2 o 300E«07 0
, €0 20%% S s
Right  (R1) |Lateral 30| co _asafRight  (R1) Jtateral e
Cross  (R2) |45Deg 35 0333 cross  (R2) |45 Deg 0
» R3; Long | 55 2 10E+07||Tube (ﬁJ) Lohg 0
15 bl ¢
5% 0
_1io B :
Stram . Steain _|Stresses
; 00010491 MAT3 _ 01 005E+90
. 00010591 ELE 112 0 0 00E+00
0 0007863 MAT 3 _ G| 00CE:00
00016553 ELE 100 0] 0QO00E+()
0 000643 AT2 0| OODE-O
0000225 LE 105 0] O0O00E+Lh
3
Cross. Lateral | 00007995 rﬂ 2 [fcress Laters! 0f 000Ew
tube 45D0eg | 60017162 ELE 74 [ilube 45 Deg 0| 0O00E+00
Center Long L o center ~fleng _
: 6 522E-05 MAT 2 SRR 0
00003048 FLE 8% 0
00001299 3 10E+0AIMAT 2 0]  OMOE:C
000046i4) 1 308 +OAlELE 66 0] 000E
00003054 -2 0SEOHMAT 1 _ 0] 000E.00
s 0000774 2 Z‘SE'O-j‘I ELE 42 . iR 0] O0O00E0

3200 s Forward 1.eft, Center of &Gr

1 59

avity




Constanls ‘*

Ngsew (Y:i) Lgle_-_ral
Wheel  (v5) 145 Deg
Lang

Cross- (Y10} lLateral

45 Deg
Long

Right (R1) [Latersl
Crocs (R2) 145 Deg
Long
a

Lateral
45 Deg
Lorg

(.rvss ) Laleral
lube 45 Deg
C enter

Deflecticn
FWD
AfT

400
400

O

}
LN L

[ YRS, TN TN, FRN-N9
i IR LRV T e) TR NS 7]

dus

|Ganacied .03 Values

-0 00039087

aterlal
Foisson

oungs

-00002786

000003261

(¥4
(Y5)
(Y6)

R1)
R2)
(R3J)

(¥10)

I:‘,ef.lecllon
FWQ

[AFT
 [Corrected
3o 800
800

Lateral 560
45 Deg 424
Long

Lateral

. 20
‘Lé.‘eral i ig
45 6eg 5(_)
80

-46

95

230

Strain__
_000118
00010108

L_algva_l _6_66(?5_;9
45Deg | CON17459

23125
125
Load valves

420

420

0000307

0 000988

0 0001 \R
-0 0005%

E 000424

0 001 42/
0000124

0 000"\?"
0000293
01562
000059085
000045892

461555 C‘q
”0001724
000034781
-O 000!8‘504

-0 00036537

000088453
Stresses .
-1 99E+04

1 46E+04

0303
43E+04

Wi~

-2ME 04
3516403

1 14€104
S 88E +04)
196403
1 26E+04

3200 Ibs Forward Right, ( enter Of(:l avity
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Constants .l l ~ I ~onstanis i
| DeNactlon ) . [_)el'g'.*llnn o
rwo |32 FwD 16875
AFT | 16875 AFE 125
- o Conec'ad -Load \Jalues ) _|Corrected jload Valyas
1150 370l 1700' 420 1239 370 1280 420
1isol 370 1200! 420 1280 420
570 000057 654! 0000554
1410;  oooi4s 1586| o o085
. 300 owod  [BRWRACRAN 22 oo
-828| -0 0cOR28l{Material sse  (Y4) lateral -9t1| -o0009n
675 5i{Fotsson (Y5) 145Deg 739| -0000732
2073 roungs ||t (16) |Lois 2280|  oooze
-210 5 SR -187 ocmm,
-449 6150 -482| 0000482
410 0 35 447} 0000447
(Y10) 2229 3 00E+07 2318|  oo002318 ¥
(R1) 480 500| -0000909
(R2) 4130 -435/ .0 00071297
000009782 030 50| o0o000s087
) J 300 +07 ' 0
U(ix:w;m : 255
0000107635 4340 R1) |aera 35| 00001077
oocommseq| 0 333icioss  (R2) |45 0eg 55| 900018054
000039137 2 10E+07 (R3} |Long 90 000039132
0000302315 RO ; -65/| 0 00030232
.0 0005576 150 00005750
ooviazzo]l  [EREPHREGNER 370! 000142302
_ Stresses Strain Stresses

-0 007067| -359E+04

OE +Q4MAT 3 ic st | 5001454

Lateral | 00013235 110E+0 Latesal | -0 00145 -4 218404
Whpel 45 Deg 5 03E+04||ELE 100 00020227 § 52E+041
Tub L _ o . .
v 00010756) -3 I0E+Qi[pdAT 2 | omiiz7| 3230
, 00004556  432E+0lFLE 105 X 00004825 50303
0001423 -1 73E-04MAT 2 000i384) .1 B2E-04
00029718 339 ELE 74 0 003088%5 8 72E+04
§783E.05)  233EOJMAT 2. g 00001087/ 3 26E:0?
0 0004858 1 a8l -LE B! 0 0004358 1 46E+04
Right Lalesal | 0000213| 907 AT 2 0000212)  90iE+CH :
Cross 450eg | 0000711 214 "LE 66 0000711 2 14E+04
Long
00008518 -7 6O -OYMAT 1 _ | -0000867| 8020 :
Rl 00019725 S 6BE+O4IELE 42 00019878 S 71E+01

| 32(0 Ihs Forward Right, Center of (;rm

1




Constants o Constants l T ] i N
Deftection - ; Deflectizn R
FWD 3.4375 FWU 3.25
wro | iess S RE:
_|Corrected Load Valugs_ _ ___|Cortected Load Values
600 420
600 420
-281| -0 0002t i
1131 66{)» P 9
A ? : 183]  oo0oisy . ~
Laterat -784 0 (-)0(-);8 Material  ||Mose (v4) |Laleral €33 o é@oén
h 45 Deg 579,  -00005/9firoisson tesl  (Y5) |45 Deg 377) 0000377
Lond 022 0 702022 véjung-s be ('ré) Lc_mg 1682 0001682 |
.0 000143 -113| 0000113
06'-)056' éié' P @65 66(_36&68
0 060383 03153 LR -306| 0000306
000214 (Y10) ]Lamal 1657 0001657
-0 00083626 ¢ (R |5 Do 350| 00006363
or  (R2) jLong -305| 00004999 h
; 3 25| 000005435

0

VL SN 205| 000039053

(R1) lLateml 25! 7.6925€ 05
{P2) |45 Deg 30/ 000010344 T
(RJ) Lorig 65| 000028267 ‘

L e -35! 000016270

90 OOOO’ASH

205] 000078843
[Stiain Shes<es

€ 009279 -2 1tE+04
% 00011505] 1 7iE+04

Lateral
45 Deg
Long

00010816

-0000736) -211E+04
00003165 3 13€+03

0001046| -1 25€-04

§002203] E23E:04

Tube 45 Deg
Cenlel Long

SBEG|  163E0)

g 0 0003905 117604

0000122 784E 0’

Right Latera)
0 0004811 147F:04

1509

Lo

Q0005 -484E+03
00011355 327804

o 4wt s et s ke

.32(ND ibs l«»l\\al(llllginh Center of Gravity
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U anslanis o I' Constants ! )
Deflection I o Daliection .
FWD i 13125 [rwo 03125
AP Y [ (5625 i lart 00625
_ ICommcied Load Values |Corrected _|10aG valugs_
2000 200 of o 50 50
200i 200 Ol 50 50
511 .0000051 -15] 0000015
367| 0000367 21 0anoon?
72| 0000073 - R -9| .0 000002
' 32| donpnipiners o0 Jutem |23 oo
1251 00001 25ois<on {r3) 45Deg 23/ -0co0022
\ 593 0000598fivoung's (16) {Long 81 0wo008!
-55 0 000055 . -20) 000002
-109|  ooco10s s 31 0000003
: -118]  .oooorrch  03ts[RA -17; -0000017
Cross-  {Y10) [Lateral 668  00o0s6e E-07 (Y10} [Lateral 27| ocoo027
Tube  (R1) {45Deg 140| 000025452 _Mlrive  (RY) [aSDeq -10! 000001818
Cemer  (R2) [Long -100| -0oc0163¢ 13 (R2} |tong 0 0
0 1 -10{ 000002174
. IR e
110y o ooo2csLs . s S ssmEes
Right  (R1) [Lateral 5| 0000015385 <xofRignt  (RY) |Lateral 0 0
Cross  (R2) |45Deg 20| 000006896 03333 (R2) |45 Deg 0 0
Tube (in-i) Long 3':5 (:)(_"36!‘;2!& 2 10E+07 (F!ES) Long (_) C
L™ 70 on N TAES 1 _!Q S b - oM - Q (]
30 0 0
80 oocoosorel  [RPNERSAREIANGINN of o
Strain_____ Strain___|Stresses
00003313 J283E 05 -6 03E.07
00003723 2 318E-06| -1 52€+02
Nose_ Lateral | G0003284| -222E-QMAT3  fitose  [Lateral (A 45E.05) 2458402
Wheal 45 Deg | 00007034 00001025| 207€+0?
Tube Long o L L
| 00002845 -J4IE 034 -1 15E:C3
§ 00001115 -293E.06) -4 386.02
- - - A
Cross- Leteral | 00903034 tateral | -78BE.07| 251E.02
jube 45 Deg | 00009075 aSDeg | 2713E.05] 903c+0?
. Cenler Lo ¢ _ Long . o
' .9 y 217 05p ©52E:02
0 0002096 | §325E-08] 28ARE+02
Rgnt © Justeral | 8 357€.05 0 G 00E-00
Cross 45 Deg | 00002511 [¢] Q COE«Q0
SEiTH o mE
0 0004337 K 0| OO00E«00
3200 Ibs Forward Right, Center of Gravity
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